SP-68 


C«N 

vS 

vn 

Vf\ 


SPECIAL  PUBLICATION 


ft.  HANDBOOK 

OF 

OCEANOGRAPHIC  TABLES 


U.S.  NAVAL  OCEANOGRAPHIC  OFFICE 
WASHINGTON,  D.C.  20390 


For  mUe  by  authorlicd  agent*  of  the  U.S.  Naral  Oceanographic  Office  ;  also  by  Sui>erlntendent  of 
Document*.  U.S.  Government  Printing  Office,  Wa»b!ngton,  D.C.  20402. 


*6.25 


FOREWORD 

The  “Handbook  of  Oceanographic  Tables”  has  been  published  by  the  U.S. 
Naval  Oceanographic  Office  in  response  to  an  increased  demand  for  oceano¬ 
graphic  information.  The  figures  and  tables  included  in  this  publication  have 
been  designed  for  and  are  intended  to  furnish  oceanographers  and  oceano¬ 
graphic  engineers  with  a  ready  reference  of  the  more  useful  oceanographic 
tables. 

The  U.S.  Naval  Oceanographic  Office  intends  to  keep  this  publication  as 
up-to-date  as  possible.  Revisions  and  requirements  for  newer  tables  will  be 
introduced  as  the  need  arises. 

Suggestions  for  new  tables  and  notification  of  errors  in  the  current  edition 
are  welcome. 


O.  D.  Warms,  Jr. 

Rear  Admiral ,  UjS.  Navy 
Commander 

UjS.  Naval  Oceanographic  Office 
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PREFACE 


These  tnbles  are  intended  to  supply  the  oceanographer  and  oceanographic 
engineer  with  a  reference  covering  many  nsjiects  of  the  field  of  oceanography. 
Although  this  publication  replaces  H.O.  Publication  No.  614,  Processing  Ocean¬ 
ographic  Data,  it  is  only  partly  useful  for  the  processing  of  oceanographic  sta¬ 
tion  data.  For  this  purpose,  the  reader  is  referred  to  H.O.  Publication  No.  607, 
Instruction  Manual  for  Oceanographic  Observation*. 

'  The  tables  are  divided  into  four  sections: 

General  Mensuration  Information  Related  to  the  Oceans 
Data  on  Oceans  not  Related  to  Geography 
Data  on  Oceans  Related  to  Geography 
Tables  for  Computation  and  Conversions 

Every  effort  has  been  made  to  include  the  more  commonly  used  tables; 
however,  a  publication  such  as  this  one  needs  comments,  suggestions,  and  criti¬ 
cisms  if  in  its  future  editions  it  is  to  be  of  maximum  usefulness.  We  ask  the 
cooperation  of  all  users. 


Permission  of  the  Controller  of  Her  Britannic  Majesty's  Stationery  Office 
has  been  granted  to  the  U.S.  Naval  Oceanographic  Office  to  use  data  from 
“Tables  of  the  Velocity  of  Sound  in  Pure  Water  and  Sea  Water”  by  D.  J. 
Matthews. 
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Table  1. — Area*  of  QnaAellaterata  of  Eartb'a  Surface  of  10*  Extent  In  Latitude  and  Lonirltude* 


Middle 
latitude  of 
quadrilateral. 

Area  in 
square 
miles . 

0° 
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41924 
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Tabu.  2.  Area*  <>f  Q  u*  dri  latent  I  h  of  Earth's  Surface  of  1*  Extent  In  Latitude  and  Longitude* 
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Tablc  2,-Anu  of  Quadrilateral*  of  Earth's  Surface. of  r  Extent  In  Latitude  and  Longitude — Continued 
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78 

30 

959.90 

55 

00 

2750.76 

67 

00 

lf'78.37 

79 

X 

918.73 

55 

30 

2716.67 

67 

30 

1639. 84 

79 

30 

877.49 

56 

00 

2682.37 

68 

00 

1801.16 

80 

CO 

636.18 

56 

30 

2647.85 

68 

30 

1762.^3 

80 

30 

794.79 

57 

00 

2613.13 

69 

X 

1723.36 

8l 

X 

753.34 

57 

30 

2578.19 

69 

30 

1684.24 

6l 

30 

711.83 

58 

00 

2543.05 

70 

X 

1645.x 

82 

X 

670.27 

5c 

30 

2507.70 

70 

30 

1605.62 

82 

30 

620.64 

59 

00 

2472.16 

71 

X 

1566.1c 

63 

X 

586.97 

59 

30 

2436.42 

71 

30 

1526.45 

63 

30 

545.24 

60 

00 

2400.43 

72 

X 

1486.70 

64 

00 

503.47 

6c 

30 

2354.34 

72 

30 

1446.81 

64 

30 

461.66 

61 

00 

2338.02 

73 

X 

1406.S1 

85 

X 

419.81 

61 

30 

2291.51 

73 

30 

1366.69 

85 

30 

377-93 

62 

00 

225^ .62 

74 

X 

1326.46 

86 

X 

336.02 

62 

30 

2217.94 

74 

30 

1266.12 

66 

30 

294.08 

63 

00 

2180.89 

75 

X 

1245.68 

87 

X 

252.11 

63 

30 

2143.66 

75 

30 

1205.13 

87 

30 

210.12 

64 

00 

2106.2c 

76 

X 

1164.  Ij  9 

68 

CO 

168.X 

64 

30 

2068.68 

76 

30 

1123.75 

88 

30 

126.10 

65 

00 

2030.94 

77 

00 

1082.91 

89 

X 

84.07 

65 

30 

1993-04 

77 

30 

1041.99 

8q 

30 

42.04 

(Smithsonian  Institution,  1929) 
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Tabu;  3.—  Area*  of  Quadrilaterals  of  Earth's  Surface  of  10'  Extent  In  latitude  and  Longitude* 


Mi idle 
latitude  of 
quadrilateral 

Area  in 
square 
miles 

Middle 
latitude  of 
quadrilateral 

Area  in 
square 
miles 

Middle 
latitude  of 
quadrilateral 

Area  in 
square 
mlle3 

O8 

05' 

132.01 

6° 

05' 

131.29 

12  05 

129.16 

0 

15 

132.01 

6 

15 

131.25 

12  15 

129.03 

0 

25 

132.01 

6 

25 

131.21 

12  2? 

129.00 

0 

35 

132.00 

6 

35 

131.16 

12  35 

128.92 

0 

45 

132.00 

6 

45 

131.12 

12  45 

123.84 

0 

55 

131.99 

r 

0 

55 

131.07 

12  55 

128.76 

1 

05 

131.99 

7 

05 

131.03 

13  05 

128.67 

1 

15 

131.93 

7 

15 

130.98 

13  15 

128.59 

1 

25 

131.97 

7 

25 

130.93 

13  25 

123.50 

1 

35 

131.96 

7 

35 

130.88 

13  35 

128.41 

1 

45 

131.95 

7 

45 

130.84 

13  45 

128.33 

1 

55 

131.94 

7 

55 

130.79 

13  55 

128.24 

2 

05 

131.93 

8 

05 

130.73 

14  05 

123.14 

o 

15 

131.91 

8 

15 

130.68 

14  15 

128.05 

2 

25 

131.90 

8 

25 

130.63 

14  25 

127.96 

2 

35 

131.83 

8 

35 

130.57 

14  35 

127.87 

2 

4* 

131.86 

8° 

45 

130.51 

14°  45 

127.77 

2 

55 

131.84 

8 

55 

130.46 

14  55 

127.67 

3 

05 

131.82 

9 

05 

130.40 

15  05 

127.58 

3 

15 

131.30 

9 

15 

130.34 

15  15 

127.48 

3 

25 

131.73 

9 

25 

130.28 

15  25 

127.38 

3 

35 

131.76 

9 

35 

130.22 

15  35 

127.28 

3 

45 

131.74 

9 

45 

130.15 

15  45 

127.18 

3 

55 

131.71 

9 

55 

130.09 

15  55 

127.08 

4 

05 

131.68 

10 

05 

130.02 

16  05 

126.98 

4 

15 

131.66 

10 

15 

129.96 

16  15 

126.87 

4 

25 

131.63 

10 

25 

129.89 

16  25 

126.77 

4 

35 

131.60 

10 

35 

129.82 

16  35 

126.66 

4 

45 

131.57 

10 

45 

129.76 

16  45 

126.55 

4 

55 

131.54 

10 

55 

129.68 

16  55 

126.44 

5 

05 

131.50 

11 

05 

129.61 

17  05 

126.33 

5 

15 

131.47 

11 

15 

129.54 

17  15 

126.22 

5 

25 

131.44 

11 

25 

129.47 

17°  2p ' 

126.11 

5 

35 

131.40 

11 

35 

129.39 

17  35 

126.00 

5 

55 

131.36 

11 

45 

129.32 

17  45 

125.88 

5 

i 

55 

131.33 

11 

55 

129.24 

17  55 

125.77 

_ 1 

’Statute  mile*.  (Smithsonian  Institution,  1929) 
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Table  3.— Areas  of  Quadrilaterals  of  Earth’s  Surface  of  10'  Extent  In  Latitude  and  Longitude — Continued 


Middle 
latitude  of 
quadrilateral 

Area  ip 
square 
miles 

Middle 
latitude  of 
quadrilateral 

Area  in 
square 
miles 

Middle 
latitude  of 
quadrilateral 

18 

05 

125.65 

24 

05 

120.79 

30 

05 

18 

15 

125.54 

24 

15 

120.64 

30 

15 

18 

25 

125.42 

24 

25 

120.48 

30 

25 

18 

35 

125.30 

24 

35 

120.33 

30 

35 

18 

45 

125.18 

24 

45 

120.17 

30 

45 

18 

55 

125.06 

24 

55 

120.01 

30 

55 

19 

05 

124.94 

25 

05 

119.85 

31 

05 

19 

15 

124.81 

25 

15 

119.69 

31 

15 

19 

25 

124.69 

25 

25 

119.53 

31 

25 

19 

35 

124.56 

25 

35 

119.37 

31 

35 

19 

45 

124.44 

25 

45 

119.21 

31 

45 

19 

55 

124.31 

25 

55 

119; 04 

31 

55 

20 

05 

124.18 

26 

05 

II8.87 

32 

05 

20 

15 

124.05 

26 

15 

118.71 

32 

15 

20 

25 

123.92 

26 

25 

118.54 

32 

25 

20 

35 

123-79 

26 

35 

118.37 

32 

35 

20 

45 

123.66 

26 

45 

118.21 

32 

45 

20 

55 

123.52 

26 

55 

118.04 

32 

55 

21 

05 

123.39 

27 

05 

117.87 

33 

05 

21 

15 

123.25 

27 

15 

117.69 

33 

15 

21 

25 

123.12 

27 

25 

117.52 

33 

25 

21 

35 

122.98 

27 

35 

117.35 

33 

35 

21 

45 

122.84 

27 

45 

117.17 

33 

45 

21 

55 

122.70 

27 

55 

116.99 

33 

55 

22 

05 

122.56 

23 

05 

116.82 

34 

05 

22 

15 

122.42 

28 

15 

116.64 

34 

15 

22 

25 

122.28 

28 

25 

116.46 

34 

25 

22 

35 

122.13 

28 

35 

116.28 

34 

35 

22 

45 

121.99 

28 

45 

116.10 

34 

45 

22 

55 

121.84 

28 

55 

115.92 

34 

55 

23 

05 

121.69 

29 

05 

115.73 

35 

05 

23 

15 

121.55 

29 

15 

115.55 

35 

15 

23* 

25’ 

121.40 

29* 

25’ 

115.37 

35 

25 

23 

35 

121.25 

29 

35 

115.18 

35 

35 

23 

45 

121.10 

29 

45 

114.99 

35 

45 

23 

55 

120.94 

29 

55 

114.81 

35 

55 

Area  in 
square 
miles 


113.47 

113.27 

113.07 

112.88 

112.68 

112.48 

112.28 
112.08 
111.87 
111.67 

111.47 

111.26 

111.06 

110.85 

110.64 

110.43 

110.22 

110.01 
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Tabu:  3.— Arran  of  Quadrilaterals  of  Earth'*  Surface  of  10*  Extent  in  Latitude  and  Loofttude — Continued 


Middle 
latitude  of 
quadrilateral 

Area  In 
square 
mile  8 

36 

05 

107.19 

36 

15 

IO6.96 

36 

25 

106.74 

36 

35 

106.51 

36 

45 

106.29 

36 

55 

106.06 

37 

05 

105.83 

37 

15 

105.60 

37 

25 

105.37 

37 

35 

105.14 

37 

45 

104*91 

37 

55 

104.68 

38° 

05* 

104.44 

38 

15 

104.21 

38 

.25 

103.97 

38 

35 

103.74 

38 

45 

103.50 

38 

55 

103.26 

39 

05 

103.02 

39 

15 

102 .78 

39 

25 

102.54 

39 

35 

102.30 

39 

45 

‘102.06 

39 

55 

101.82 

4o 

05 

101.57 

ho 

15 

101.33 

ho 

25 

101.08 

uo 

35 

IOO.83 

40 

45 

100.59 

40 

55 

IOO.34 

41 

05 

100.09 

41 

15 

99.84 

41 

25 

99.59 

41 

35 

99.33 

41 

45 

99.08 

41 

55 

96.83 

Middle 
latitude  of 
quadrilateral 

Area  In 
square 
miles 

42 

05 

98.57 

42 

15 

98.32 

42 

25 

98.06 

42 

35 

97.80 

42 

45 

97.55 

42 

55 

97.29 

43 

05 

97.03 

43 

15 

96.77 

43 

25 

96*50 

43 

35 

96.24 

43 

45 

95.98 

43 

55 

95.71 

44 

05 

95.45 

44 

15 

95.19 

44 

25 

94.92 

44 

35 

94.65 

44 

45 

94.38 

44 

55 

94.11 

45 

05 

93.84 

45 

15 

93.58 

45 

25 

93.30 

45 

35 

93.0J 

45 

45 

9^.76 

45 

55 

92.48 

46 

05 

92.21 

46 

15 

91.94 

46 

25 

91.66 

46 

35 

91.33 

46* 

45’ 

91.10 

46 

55 

90.82 

47. 

05 

90.55 

47 

15 

90.27 

47 

25 

89.99 

47 

35 

89.70 

47 

45 

89.42 

47 

55 

89.14 

Middle 
latitude  of 
quadrilateral 

Area  in 
square 
miles 

48 

05 

88.85 

48 

15 

88.57 

48 

25 

88.28 

48 

35 

88.00 

48 

45 

87.71 

48 

55 

87.42 

49 

05 

87.13 

49 

15 

86.84 

49 

25 

86.55 

49 

35 

86.26 

49 

45 

85.97 

49 

55 

85.68 

50 

05 

85.39 

50 

15 

85.09 

50 

25 

84.80 

50 

35 

84.50 

50 

45 

84.21 

50 

55 

83.91 

51 

05 

83.61 

51 

15 

83.31 

51 

25 

83.OI 

51 

35 

82.71 

51 

45 

82.41 

51 

55 

82.11 

52 

05 

81.81 

52 

15 

81.51 

52 

25 

81.20 

52 

35 

80.90 

52* 

45 

80.60 

52 

55 

80.29 

53 

05 

79.98 

53 

15 

79.68 

53 

25 

79.37 

53 

35 

79.06 

53 

45 

78.75 

53 

55 

78.44 

General  Mensuration  Information  Related  to  the  Octant 
Table  3.-Am»  of  Quadrilateral*  of  Earth'*  8urface  of  10  Extent  In  Latitude  and  Looitllude — Continued 
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Middle 
latitude  of 
quadrilateral 

Area  in 
square 
miles 

54 

05 

78.13 

54 

15 

77.82 

54 

25 

77.51 

54 

35 

77.19 

54 

45 

76.88 

54 

55 

76.57 

55 

05 

76.25 

55 

15 

75.94 

55 

25 

75.62 

55 

35 

75.30 

55 

45 

74.99 

55 

55 

74.67 

56 

05 

74.35 

56 

15 

74.03 

56 

25 

73.71 

56 

35 

73-39 

56 

45 

73.07 

56 

55 

72.75 

57 

05 

72.43 

57 

15 

72.10 

57 

25 

71.78 

57 

35 

71.46 

57 

45 

71.13 

57 

55 

70.80 

58 

05 

70.48 

58 

15 

70.15 

58 

25 

69.82 

58 

35 

69.49 

58* 

45 

69.17 

58 

55 

68.84 

59 

05 

68.51 

59 

15 

68.18 

59 

25 

67.84 

59 

35 

67.51 

59 

45 

67.18 

59 

55 

66.85 

Middle 
latitude  of 
quadrilateral 

Area  In 
square 

miles 

60 

- 1 

05 

66.51 

60 

15 

66.18 

60 

25 

65.84 

60 

35 

65.51 

60 

45 

65.17 

60 

55 

64.8v 

61 

05 

64.50 

61 

15 

64.16 

61* 

25 

63.82 

61 

35 

63.48 

61 

45 

63.14 

61 

55 

62.80 

62 

05 

62.46 

62 

15 

62.12 

62 

25 

61.78 

62 

35 

61.44 

62 

45 

61.10 

62 

55 

60.75 

63 

05 

60.41 

63 

15 

60.06 

63 

25 

59.72 

63 

35 

59.37 

63 

45 

59.03 

63 

55 

58.68 

64 

05 

58.33 

64 

15 

57.99 

64 

25 

57.64 

64 

35 

57.29 

64 

45 

56.94 

64 

55 

56.59 

65 

05 

56.24 

65 

15 

55.89 

65 

25 

55.54 

65 

35 

55.19 

65 

45 

54.83 

65 

55 

54.48 

Middle 
latitude  of 
quadrilateral 

Area  In 
square 
miles 

66 

05 

54.13 

66 

15 

53.78 

66 

25 

53*42 

66 

35 

53.06 

66 

45 

52.71 

66 

55 

52.35 

67 

05 

52.00 

67 

15 

51.64 

6r 

25 1 

51.28 

67 

35 

50.93 

67 

45 

50.57 

67 

55 

50.21 

68 

05 

49.85 

68 

15 

49.49 

68 

25 

49.13 

68 

35 

48.77 

68 

45 

48.41 

68 

55 

48.05 

69 

05 

47.69 

69 

15 

47.33 

69 

25 

46.97 

69 

35 

46.60 

69 

45 

46.24 

69 

55 

45.88 

70* 

05' 

45.51 

70 

15 

45.15 

70 

25 

44.78 

7C 

35 

44  .42 

70 

45 

44.05 

70 

55 

43.69 

71 

05 

43.32 

71 

15 

42.95 

71 

25 

42.58 

71 

35 

42.22 

71 

45 

41.85 

71 

55 

41.48 

10  Handbook  of  Oceanographic  Table * 


Tahi.j  :t.  — Area*  of  Quadrilateral*  of  Earth'*  Surface  of  10’  Extent  In  Latitude  and  Longitude — Continued 
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Fiouhe  12.— pH  Range  vs  Depth  for  World's  Oceans 


Table  1. — Beaufort  Scale  with  Corresponding  Sea  State  Codes 
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TAnu.  J.  Mlnllnmn  Time  Hint  Wind  Must  Mow  to  Form  Wiircs  of  KiBoitk-mit  Ifeichl 

•Mini  lull  m  Time  (T)  ill  Ilnurs  tlmt  wind  must  Mow  to  form  wives  „f  |{  siKnithnnr  height  (In  feet)  mid  1 
in  nautical  miles.  Knsed  ti,sm  the  relntiomd.il*  given  in  H.o.  So.  (Kit  T.X  w  f  r  1 
S«-  also  If.O.  fill*.  .Vo.  m 3.  Observing  and  FoA«c,istlnB  Ocean  Waves'  1  f  r  *  rwl 


Best  Available  Copy 


Hint  Wind  Must  Iltmv  t«  Form  Wave*  of  SitfuitUtmt  1  Icltflit  nncl  lVrlod 


,t  lilmv  to  form  wnn«  of  I!  slKiiilicnnt  Im-IkIii  (in  feet »  mid  I’  i*rlnd  (In  xeconda).  Kftc-li  I 
‘ionxlil|M  given  In  I I.O.  I'nli.  \o.  (KM.  TWhnliim*  for  Knrenisling  Wind  Wave*  nml  Swell.  • 
ml  Knreeasllng  Ocean  IVutw.  | 


— - — « — 

BEAUFORT  NUMBER  t  ' 

Fetch 

“1 

7 

8 

9 

11 

Hi 

5 

H 

B 

m 

mm 

1 

m 

H 

B 

m 

mm 

1 

MM 

H 

II 

.I 

.8 

o 

2 

.8 

6.0 

8.6 

10.0 

11.2 

12.2 

i 

2.3 

3-9 

5.2 

0.5 

7.7 

7.3 

10.0 
12.1 
14. C 
15-7 

2.C 

3-5 

4.7 

5-8 

6.9 

6.0 

12.0 

15. 8 
17-7 

19.8 

4.1 

5.0 

5.5 

5-9 

6.3 

1.9 

3.2 

4.4 

5.4 

6.4 

10.0 ; 
14  .'0 
18.0 
21.0 
23.0 

4.2 

5-2 

6.0 

6.3 
6.7 

1.8 

3-C 

4.1 

5.1 
C.l 

10.0 

16. C 
19-8 
22.5 
25.0 

5.0 

5.9 

0.3 

6.7 

7.1 

1C 

20 

30 

40 

50 

a 

.4 

.6 

.8 

.0 

| 

1>.2 

13.9 

14.5 
15.0 

15.5 

8.7 
9-9 
n  .c 
-12.C 
12.8 

17.  c 

18.  c 
16.9 
20.0 
20.5 

6.0 

6 .  ‘1 
■6.6 
6.7 
6.9 

8.0 
9.C 
10.  c 
11.0 
11.9 

21. C 

22.5 
24.0 
25.0 

26.5 

6.5 
6.8 
7.1 
7-2 

7.6 

7.4 

8.3 

9.3 
10.2 
11.0 

25  .:o 
26.5 
26.0 
30. ‘0 
32  :c 

7.0 

7.3 

7-7 

7-9 

8.1 

7-G 
7.0 
8.6 
9-5 
1C. 3 

27-5 

29.5 

31-5 

34.0 

35-0 

7.5 
7.7 

7-y 

8.2 

8.5 

60 

70 

80 

90 

100 

.2 

.4 

.6 

.8 

.1 

15*9 

17.6 

19-5 

21.3 

23.1 

16.0 

16.2 

16.5 
17.0 

17.5 

14.5 

lo.O 
18. C 
19-9 

21.5 

21.5 
22.0 
23. C 
23-5 
23-5 

7.3 

7.6 

8.0 

8.3 
C.5 

27.5 
29.0 

30.5 

31.5 

32.5 

7-9 

8.3 

8.7 

9-0 

9.2 

12.3 

13.9 

15.1 
16.5 

18.1 

33  <5 ; 
35  *5 ' 
37.^: 
36. '5: 
40.0 

8.4 

6.6 

9-1 

9-5 

9.8 

11.5 
13. c 

14.5 
16.0 
17.1 

37-5 

40.0 

42.5 

44.5 
46.0 

8.6 

9.2 
9.6 
10.  c 
10.3 

12c 

140 

160 

180 

200 

.2 

■•3 

•5 

-.8 

.0 

25.0 

26.8 

28.0 

29.5 

31.5 

17.9 

17.9 

18.0 

18.0 

18.0 

8.0 

8.2 

8.4 

8.5 
8.7 

22.9 
24.4 
26.  C 
27.7 
29. C 

24.0 
24.5 
25.0 
25. c 
25. 0 

8.8 

9X 

9.2 

9-4 

9-5 

20.9 

22.0 

23-5 

25-0 

26.3 

34.  C 
34.5 
34.5 
35-0 

35.  C 

9.6 

9.8 

10.0 

35.0 

10.4 

19.1 

20.5 

21.8 

23.0 

24.3 

ISE 

EpS 

16.2 

19-5 

20.9 

22.0 

23.2 

47.5 
49.0 

50.5 

51.5 
53. C 

10.6 
1C. 8 
11.1 
11.3 
11.6 

220 

240 

260 

280 

300 

.2 

•  3 
.4 

•  5 
.6 

33.0 
34 .2 
35-7 
37.1 
38.8 

10.0 

18.0 

18.1 

18.2 

18.4 

H 

30.2 
Jl.6 

33-0 

34.2 

35.6 

25.0 
25.0 
25-0 
25-5 
26.  C 

9.6 

9-6 

9-9 

1C.0 
1C.  2 

27.6 

29.0 

30. C 
31-3 
32.5 

35.5 
36.0 

36.5 
37.  C 
37.0 

10.6 
1C. 8 
1C. 9 
11.1 
11.2 

25.5 

26.7 

27-7 

29.1 

30.2 

45.5 

46  :o 
46  .'5 
47.0 

47.5 

11.2 
11.4 
11.6 
11.8 
12. C 

24.5 

25.5 

26.6 
27.7 
26.9 

54.0 

55.0 

55.0 

55.5 

56.0 

nnj 

320 

340 

360 

380 

400 

.7 

.8 

•9 

.0 

.1 

40.0 

41.3 

42.8 

44.0 

45.5 

18.7 

18.8 
19.0 
19.0 
19.1 

36.9 
36.1 
39-5 
41.  C 
42.1 

26.5 

27.  C 

27.5 
27.5 
27.5 

1C. j 
10.4 
1C.  6 

10  a 

10.9 

33-7 
34.;; 
36.  c 
37.0 

3  6.3 

37.5 

37.5 

37.5 

37.5 

36.0 

Effii 

ffBM 

31.5 

32.5 

33.5 

34.5 

35.5 

47.^ 
48.0 
48.5 
49. C 

49.0 

12.2 

12.3 

12.5 

12.6 
12.7 

29.6 
30.9 
.31-8 

32.7 
33-9 

56.5 
57. 0 

57.5 
57.5 
58.0 

420 

440 

460 

480 

500 

•  3 

■  5 

48.5 
51.8 
55-0 

58.5 

19.5 

19.7 

19.8 
19.8 

m 

44.9 

47.7 

5C.3 

53-2 

56.2 

27.5 
27.5 
27.5 
27.3  ' 
27.5 

11.1 
11.3 

11.  '.r 
11.6 

12.1 

41. C 
43.0 
46.4 

49. 0 
51- C 

36.5 

39.  c 

39.5 

40. 0 

40.  C 

w'  SH 

38.2 

40.3 
43.0 

45.4 
48.0 

50.0 

50.0 

50.0 

50.5 

51.0 

13.0 

13-3 

13.7 

14.0 

14.2 

36.5 

38.7 
41.0 

43.5 

45.8 

59.0 
60.0 
60.0 
60. 5 
61.0 

I™*1 

550 

600 

650 

700 

750 

1 

1 

1 

59-2 

27.5 

53-8 

56.? 

58.2 

40.  C 
40.0 
40.0 

13.5 

13.8 

14  .0 

50.6 

52.5 

54.6 
57.2 
59-3 

51.  ’5 
52.0 

52.0 

52.  C 
52.C 

14.5 

14  .6 
14.9 
I5.I 
15.3 

47. e 
50.0 
52.0 
54.0 
56.3 

61.5 
62.0 

62.5 
63.O 

63. C 

15-  c 
15.2 
15-5 
15-7 
16.0 

800 

850 

90C 

950 

1000 

( H  O.  t'nb.  .Vo.  W>3. 1033) 


Best  Available  Copy 
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Tau*  8  -DwiMKWn  Surface  Ware* 


Classification 

Period 

Usual  Generating  Force 

Canents 

Capillary  waves 

less  than  0.1  sec 

Wind  (or  non-linear 
actions  of  steep  gravity 
waves ) 

Surface 
tension  Is 
restoring 
force 

Ultra-gravity 

waves 

frca  0.1  sec  to 

1  see 

Wind  (or  non-linear 
actlone  of  steep  gravity 

waves ) 

Combination 
of  surface 
tension  and 
gravity  re¬ 
storing  force 

Ordinary 
gravity  waves 

froa  1  sec  to  30 

sec 

Wind  (aost  often  gen¬ 
erates  5  to  13  sec 
period  waves) 

Usual  type 
experienced 
on  ocean 
surface 

Infra-gravity 

waves 

froa  30  sec  to 

5  aln 

Meteorological  factors 

Can  cause 

dangerous 

oscillation 

In  offshore 
Installations 

Long-period 

waves 

froa  5  aln  to  12 
hrs 

Storas  and  earthquakes 

Ordinary  tide 

waves 

froa  12  hrs  to 

24  hrs 

Sun  and  noon 

Tracs-tldal 

waves 

24  hrs  and  up 

(see  Figure  1) 

Meteorologlc  factors 

Sun  and  noon 

May  contain 
solar  and 
lunar  tidal 
components 
or  even 

seasonal 
water  level 

variations 

(Slunk.  1981) 
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Tasls  4  — Extinction  VilM  ter  Tirlon  Tjpm  at  Water 


Wavelength 

(Angatrcma) 

Pure  water 

Filtered 
coaatal  water 

Open 

ocean  water 

Coaatal  water, 
moderately  turbid 

0000 

0.885 

0.81* 

0.865 

1.01 

7600 

1.11 

1.10 

1.13 

1.25 

7000 

0.215 

0.22 

0.265 

0.40 

6300 

0.10 

0.095 

0.11* 

0.31 

5800 

0.05 

0.05 

0.07 

0.32 

5500 

0.03 

0.025 

0.01*5 

0.32 

$000 

0.015 

0.011* 

0.04 

0.33 

1*700 

0.007 

0.012 

0.04 

0.35 

1*000 

0.016 

0.01*5 

0.055 

0.50 

3600 

0.02 

0.08 

0.065 

0.65 

(Clark  and  Jums,  10*3) 


Tamm  i.— Wnartf  Dtetrlbotioa  la  tka  Bpactra  at  Sullght  aftar  Paaatag  throng*  Water  Urm  of 

DlAmt  Hilekn— 


Thicktieaa  of  the  water  layer 

Wave¬ 

length 

0 

0.01 

0.1 

B 

n 

10 

B 

10 

n  s 

(M) 

on 

am 

mm 

B 

cm 

B 

m 

B 

0.2-0. 6 

237 

237 

237 

237 

237 

236 

229 

172 

irn 

0.6-0. 9 

360 

360 

360 

359 

353 

305 

129 

9 

0.9-1. 2 

179 

179 

176 

172 

123 

8 

— 

1.2-1. 5 

87 

86 

82 

63 

17 

•  m 

— 

1.5-1. 8 

80 

76 

61* 

27 

-- 

— 

m  m 

1. 8-2.1 

25 

23 

11 

— 

«a  m 

•  m 

-- 

I 

2. 1-2. 4 

25 

24 

19 

1 

mm 

-- 

— 

2. 4-2. 7 

7 

6 

2 

-- 

mm 

— 

— 

■SfelSIi 

2. 7-3-0 

0.4 

0.2 

— 

m  m 

— 

— 

•• 

EStl 

1000.0 

993-7 

952.1 

659-4 

730.2 

549.3 

358.1 

181.5 

13.9 

(Total  aoa'a  locMmt  aoargj  oo  ata  aorta ca  la  takao  u  1000) 

( Dates  t,  19*1) 
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Table  8.—  Saturation  Value*  of  Oxygen  in  Sea  Water  (ml/L)'  from  Normal  Dry  Atmosphere 


Table  7.— Enrichment  Factors  of  Some  Chemical  Elements  in  Marine  Organisms  over  Sea  Water 

Dry  weights  of  organisms  were  used. 


- 

Element 

Enrichment  factor 

Ti 

>10,000 

7 

>280,000 

Cr 

1,400 

Mo 

6,000 

Mn 

41,000 

?e 

86,000 

Co 

21,000 

III 

41,000 

Cu 

7,500 

Ag 

22,000 

Au 

1,400 

Zn 

32,500 

Cd 

>4,500 

Ga 

9oo 

Tl 

>700 

Ge 

>7,600 

Sn 

2,700 

?b 

2,600 

As 

3,300 

Sb 

>300 

31 

1,000 

(Goldberg,  1880) 
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Ta»i.k  n. — Chemical  Abundance*  In  the  Marine  Hydrosphere 


rr  j  '] 

atoms /lO”  atoms  Cl 

mg/l 

atoms/lO"  atoms  Cl 

H 

106,000. 

20?, DOC, 000. 

Ail 

C-.C03 

0.005 

He 

0.CC0C1 

.00(4 

Cd 

0.00C055 

C.0009 

Li 

0.2 

50. 

It. 

<0.02 

<0.3 

Be 

Sn 

C.C03 

0.05 

B 

4.8 

830. 

Sfc 

<0.0005 

<  C.0C6 

C 

28. 

4,300. 

Tc 

N 

0.5 

?c. 

I 

0.C5 

0.7 

C 

857,000. 

100, 000,  OCX). 

Xe 

0.00C1 

O.c.ul 

F 

1.3 

130. 

Cs 

0.001 

0.01 

Kc 

0.G003 

G.03 

Bo 

<0.09 

<1.2 

f’a 

10,500. 

850,000. 

Lo 

0.0003 

0.004 

Mg 

1,30C. 

100,000. 

Ce 

0.0004 

0.005 

A1 

0.01 

0.7 

Pr 

Si 

3. 

200. 

Kd 

P 

0.07 

**  • 

Pm 

s 

900. 

52,000. 

8n 

Cl 

19,000.. 

1,000,00c. 

Eu 

A 

o.o 

28.3 

Gd 

K 

38c. 

18,000. 

Tb 

Cn 

40C. 

19,000. 

Dy 

Sc 

0.00004 

0.002 

Ho 

T.i 

0.001 

0.04 

Er 

V 

C'.COl 

0.04 

Cr 

0.00005 

0.002 

Yb 

Mr. 

C.0C2 

C.C7 

Lu 

Pe 

0.01 

0.3 

Hg 

Co 

0.0005 

0.02 

Ta 

j:j 

0.0005 

0.0? 

W 

0.0001 

0.001 

Cu 

0.003 

0.09 

Re 

7.n 

0.1 

0.3 

Cs 

Ce 

0.0005 

0.01 

Ir 

Ge 

<0.0001 

<0.003 

Pt 

As 

0.C03 

0.07 

Au 

0.000004 

0.00004 

Sc 

0.004 

0.1 

Hg 

0.00003 

0.0003 

Br 

65. 

1,500. 

Ti 

<0.00001  ■■ 

<0.00009 

Xr 

G.C003 

0.007 

Pb 

0.OC3 

0.03 

Pb 

0.3 

7. 

Bi 

0.0002 

0.002 

Sr 

10. 

200. 

Fo 

Y 

C.0GC3 

0 . 006 

At 

9.0  x  10_15 

8.0  x  10”lU 

7.  r 

Rr, 

Kb 

Fr 

3.0  x  1C”11 

2.0  x  10”10 

Mr 

0.01 

0.02 

Ra 

Tc 

Ac 

Ru 

Th 

0.0007 

0.006 

Rh 

Pa 

Pd 

U 

0.002 

0.02 

(Goldberg,  1906) 
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Tuu  a-  Natural  Xadloactrntj  at  dm  Walw 


Hucllde 

Half  Life 

Concentration 

(gm/ea-3) 

Specific  Activity 
(number  of  dis-j 

1 ntegrat i on* /cm J / 
•ec) 

Energy  of 
y-radiation 
(Mev) 

K1*0 

1.3*10^  yT*. 

4.5*10*8 

1.2xl0’2 

1.5  t 

Rb87 

1.4xi010  yr*. 

8.4x1c*8 

eJ| 

2.2x10 

Ho  7 

338 

U 

4.5x10^  yr*. 

-9 

2.0x10 

a* 

1x10 

.05-.82 

235 

U 

8 

7-13*10  yra. 

1.5*10* U 

3xl0-6* 

.06-. 18 

Th232 

1.4x10*°  yra. 

10-11 

2xlG*7* 

.03-. 08 

B.226 

1.62xl03  yr*. 

3.0xl0*16 

3x10*5* 

.18-. 60 

ctt 

5770  yr*. 

4xl0*17 

7X10*6 

Ho  .7 

12.26  yr*. 

8X10*20 

2.5xlO*5 

He  7 

•  Activity  of  nuelida  and  daughter  product*  iBeveUe.  H  IMOj 

t  Only  In  top  50*100  meters  of  ocean 

t,r/#  =  u 
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Tam  IOi— rtratal  r**Mtl*  tt  m«nr  a<S1aati  iM  Titters  at  Mleael  Ferttetoa 


OJHALLENGER,  Murray  and  Renerd,  I89I;  M*Murray  otd  Chumley, 

192k|  f*VAU>ITIA,  Murray  and  Philippi  1908 


Physical 
coeipoa  1 1  lor. 

Red  clay  (4) 

Radio* 

larlan 

oote 

(i) 

(c) 

Dlatoa 
ooze  (%) 

Oloblgerlna 
ooaa  (4) 

Ptero- 

OOd 

ocae  (i) 

(H) 

(C) 

(M) 

(c) 

(v) 

(C) 

(M) 

'Maxlx.ua. 

?a.e 

29.0 

20.0 

36.3 

24. C 

96.C 

97.2 

96.5 

CaCC-i 

Minim* 

0 

0 

tr 

2.C 

0 

80.2 

30.0 

44.8 

[Average 

0.7 

10.  ** 

4.0 

23.0 

2.7 

64.5 

64.7 

73-9 

Planktonic 

[Maxlaua 

27.0 

pre- 

80.0 

95-C 

** 

O 

3 

m 

3 

O 

•% 

m 

Mlnlaua 

0 

doal- 

25. c 

15.0 

leverage 

<*.77 

e.e 

3.1 

3.1 

nant 

53-1 

se.9 

34.7 

part 

of 

CaCC, 

Benthic  fora* 

[Maximal 

3-C 

10. C 

1C.0 

alnlfera 

Minimal 

c 

present 

c 

tr 

[Average 

C.6 

c.: 

.1 

1.6 

2.1 

2.1 

3.- 

Other  calcarc* 

[Maxim* 

6.3 

37-6 

26.0 

57.0 

oua  regains 

Mlnlaua 

A 

u 

present 

1.2 

tr 

15.8 

Average 

1.3 

l.C 

.0 

3.2 

9.2 

37 

35-5 

Siliceous 

[Maxlswa 

5.0 

80.0 

60.0 

90.0 

10. C 

15.0“ 

20.0 

reaalns 

Mlnlaua 

0 

30. 0 

20. 0 

4C.0 

4.0 

tr 

tr 

Average 

2.4 

0.7 

54.4 

41. 0 

73-1 

1.6 

1.7 

1.9 

Texture  of  slneral 

particles 

>.05  s*. 

'Maxim* 

20.0 

6C.0b 

5.0 

25-0 

40.0 

SO-O** 

50.0b 

20. 0 

d lane ter 

Mlnlaua 

1.0 

tr 

1.0 

3.0 

1.0 

'..0 

tr 

tr 

Average 

5.6 

c.u 

1.7 

IS. 6 

8.4 

5.3 

5.1 

4.7 

<  .OS  m, 

[Msxiaua 

100.0 

07.  oc 

c 

27. 9C 

34. C 

CC  .  J 

S9-3 

41.8 

diaaeter 

Mlnlaua 

31.0 

17. C- 

i?.sc 

129 

1.2 

1.2 

tr 

Average 

_ 

eyk 

e-'.5 

39  9 

20. 4C 

■ 

30.6 

26.5 

19.6 

[  Kuafeer  of  saeples 

70 

126 

9 

5 

Bi 

116 

772 

40 

|  averaged 

_ 

Only  Sr.  two  exceptional  caaaa;  the  usual  aaxleuas  ia  net  aore  than  5  par  cant. 
*  Only  lr.  one  exceptional  case. 

c  Includes  finely  divided  repairs  of  siliceous  organlsaa. 
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Tabie  13  -Anlmal  Kunss  In  Ocmd 


D  i  v  i  o  i  o : 

E;.  stem  or 

/.one 

Ecological 

Plant  arid  Animal 

Provj  :.ce 

Groups 

Forms 

Be: thlc 

I ittorol 

Littoral 

Be;.thos 

1. 

Sessile  -  (Sponges, 

Sublittoral 

(sea  floor 

(immobile)  mussels. 

animals ) 

oysters,. 

crinoids, 

corals, 

bydroids, 

bryozoans, 

barnacles) 

Tube  worms 

Sccweeds  ar.d  sea  grasses 
Diatoms 

Decp-!3c£ 

Eathyal 

2. 

Creeping  forms  -  (crabs. 

Abysscl 

lobsters,  ccpepods. 

Kadnl 

amphipods) 

Crustaceans 

Protozoans 

Snails 

Bivalves 

j- 

Burrowing  forms  -  (clams, 
worms ) 

Crustaceans 

Echi noderms 

Pelagic 

Koritic 

Epipelagic 

Nekton 

Squids 

t  .ic 

Mesopelagic 

(swimming 

Fishes 

animals ) 

Whales 

Flanktcn 

Floating  and 

( float i  r,g 

Drifting  Life 

animals  or 

1. 

looplankt'.  n  -  feebly 

float i ng 

swimming  or  floating 

plants ) 

2. 

animals 

Phytoplankton  - 
microscopic  floating 
plants 

(U.S.N.  Civil  Englueerlng  Laboratory) 
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DEPTH  (METERS) 


Data  on  Ocean*  Related  to  Geography 


48 


OCCURRENCE  (PERCENT) 
40  50  60 


2000h 


10000k- 


ItOOO 


Ministry  <>f  Defense.  I’SSR.  1953) 


Kir.m»:  a. — Hathygraptile  Curves  of  Oceans 


o 


( W  auniVUMiai. 


9  •  t  ► 

o«>  i*ruv*a*i3i 


o 


I 


no*tm  pacific  ocean  water  masses  south  pacific  ocean  water  masses 
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rum  8. — 'Temperature-Salinity  Relations  of  Principal  Water  Masses  of  Oceans — Continued 


Kk/cdi1  l'rmure  Change  per  Meter  t«f  I>e|Kli 
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PlotTBK  7. — World  Map  if  Wind  Regimes — February  (Northern  Hemisphere  Winter.  Southern  Hemisphere  Summer) 


■World  Map  of  Wind  Regimes — August  (Northern  Hemisphere  Summer,  Southern  Hemisphere  Winter) 
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i  iloezpi).  1064) 


Figure  0. — Distribution  of  the  Mnjor  Tyiies  of  Sediments  i  see  Table  14 ) 
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(d)  Puerto  Rican  Trench,  Western  Atlantic  (McGraw  ^ill  Encyclopedia,  1962 
Year  Book) 

(e)  South  Sandwich  Islands  Trench  (McGraw  Hill  Encyclopedia,  1962  Year  Book) 

(f)  Java  Trench,  South  of  Java  (McGraw  Hill  Encyclopedia,  1962  Year  Book) 

(g)  Not  yet  determined  (Lymn,1960) 
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Tim  J 


Dimensions  of  Individual  Seas 

Area 

Mean  Depth 

rk 

>  o 

w 

L 

Sea 

(109  m2) 

(meters) 

Tributary  to  Arctic  Ocean 

Norwegian  Sea 

1383 

1742 

2408 

Greenland  Sea 

1205 

1444 

1740 

Barents  Sea 

1405 

229 

322 

White  Sea 

90 

89 

8 

Kara  Sea 

883 

118 

104 

Laptev  Sea 

650 

519 

338 

East  Siberian  Sea 

901 

58 

53 

Chukchi  Sea 

582 

88 

51 

Beaufort  Sea 

476 

1004 

478 

Baffin  Bay 

689 

861 

593 

Tributary  to  North  Atlantic 

North  Sea 

600 

91 

55 

Baltic  Sea 

386 

86 

33 

Mediterranean  Sea 

2516 

1494 

3758 

Black  Sea 

461 

1166 

537 

Caribbean  Sea 

2754 

2491 

6860 

Gulf  of  Mexico 

1543 

1512 

2332 

Gulf  of  St.  Lawrence 

238 

127 

30 

Hudson  Bay 

1232 

128 

158 

Tributary  to  South  Atlantic 

Gulf  of  Guinea 

1533 

2996 

4592 

Tributary  to  Indian  Ocean 

Red  Sea 

450 

558 

251 

Persian  Gulf 

241 

40 

10 

Arabian  Sea 

3863 

2734 

10561 

Bay  of  Bengal 

2172 

2586 

5616 

Andaman  Sea 

602 

1096 

660 

Great  Australian  Bight 

484 

950 

459 

Tributary  to  North  Pacific 

Gulf  of  California 

177 

818 

145 

Gulf  of  Alaska 

1327 

2431 

3226 

Bering  Sea 

Okhotsk  Sea 

2304 

1590 

1598 

859 

3683 

1365 

Japan  Sea 

978 

1752 

1713 

Yellow  Sea 

417 

40 

17 

East  China  Sea 

752 

349 

263 

Sulu  Sea 

420 

1139 

478 

Celebes  Sea 

472 

3291 

1553 

In  both  North  and  South  Pacific 

South  China  Sea 

3685 

1060 

3907 

Makassar  Strait 

194 

967 

188 

Molukka  Sea 

307 

1380 

578 

Ceram  Sea 

187 

1209 

227 

Tributary  to  South  Pacific 

Java  Sea 

433 

46 

20 

Bali  Sea 

119 

411 

49 

Flores  Sea 

121 

1829 

222 

Savu  Sea 

105 

1701 

178 

Banda  Sea 

695 

3064 

2129 

Ceram  Sea 

187 

1209 

227 

Timor  Sea 

615 

406 

250 

Arafura  Sea 

1037 

»7 

204 

Coral  Sea 

4791 

2394 

11470 

l  Lym»n.  1IM0) 


_ Water  Masses  of  the  Atlantic  Ocean _ 

North  Atlantic  Teiip.(*C)  Salinity  (  %,  )  South  Atlantic  Tcmp.(*C)  Salinitv 


Arctic  intenaedlate  S.  Pacific  deep  water 

water  6  to  10  34.0  to  34.1  and  Antarctic  cir- 

Pacific  deep  water  cumpolar  water  (-1)  to  3  34.6  to  34.7 

and  Arctic  cir- 

cuapolax  water  (-1)  to  3  34.6  to  34.7  (Defant,  1961) 


Ta*u  4  Mean  Annua!  Hr*  Hurfacr  Trmprnituif  ( *C)  for  10 


1 1  Want.  1001 » 


VI 


//  nil  hunk  t,f  <  /<  < tttniT‘1  f>h  Jr  /irhffi 


T.mi  n  Siirfd .  Wrttcr  T-I»i|»ni t '  I  r--  I  Ii -t  rlltHt  ,11  at  1  ai'  WiiM 


February 


Surface 

Northern 

Southern 

Total 

Teaperatures  (*F.) 

Hemisphere 

iieai  sphere 

World 

Percentages 

SO  -  35 

638.82 

628.31 

1267.13 

12.0 

X 

35  -  40 

187.87 

520.57 

708.44 

6.5 

X 

40  -  45 

157.60 

264.08 

421.68 

4.0 

\ 

45  -  SO 

175.39 

307.82 

483.71 

4.5 

X 

SO  -  55 

166.10 

268.14 

434.24 

4.0 

\ 

SS  -  60 

260.17 

274.75 

534.92 

5.0 

X 

60  -  65 

298.34 

31S.67 

614.01 

5.5 

X 

65  -  70 

336.23 

496.82 

833.05 

8.0 

X 

70  -  75 

464.98 

582.23 

1047.21 

10.0 

X 

75  -  80 

857. 37 

1056.00 

1913.37 

17. S 

X 

80  -  85 

976.62 

1489.49 

2466.11 

23.0 

X 

85  -  90 

0 

0 

0 

0.0 

X 

Totals 

4519.99 

6203.88 

10723.87 

100.0 

X 

( 

x  101*  ■  square  nautical  niles) 

Averaged 

area  of  water 

surfaces  ■  107,091,000  sq. 

nautical  miles. 

August 


Surface 

Temperatures  (*F.) 

Northern 

Hemisphere 

Southern 

Hemisphere 

Total 

World 

Percentages 

30  -  35 

326.30 

1076.50 

1402.80 

13.0 

X 

35  -  40 

37.41 

312.86 

3S0.27 

3.5 

X 

40  .  45 

59.27 

284.65 

343.92 

3.0 

X 

45  -  50 

158.25 

351.25 

509.50 

5.0 

X 

50  -  55 

222.91 

486.21 

709. 12 

6.5 

X 

55  -  60 

159.85 

473.80 

633.65 

6.0 

X 

60  -  65 

161.84 

513.24 

675.08 

6.5 

% 

65  -  70 

184.53 

564.40 

748.93 

7.0 

X 

70  -  75 

388.65 

722.76 

1111.41 

10.5 

X 

75  -  80 

947.08 

821.28 

1768.36 

16.5 

X 

80  -  85 

187S.98 

547.06 

2423.04 

22.5 

X 

85  -  90 

18.28 

0 

18.28 

0,2 

X 

Totals 

4540.35 

6154.01 

10,694.36 

100.2 

X 

(  x  10*  •  square  nautical  miles) 

Averaged  area  of 

water  surfaces 

-  107,091,000 

sq.  nautical 

miles. 

Areal  error  ■’  2\ 

Note:  Areas  planimetereJ  fro*  11.  0.  Tub.  No.  225:  "World  Atlas  of  Sea  Surface 
Temperatures  2nd  Edition". 
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Tabi  Ml  (continued).— Surface  Water  Temperature  Distribution  of  tb*  ArotJo. Ocean 


(Above  Arctic  Circle"  and  Bering  Strait)^ 


February 


Surface 

Temperatures  (*F.)  Percentages 


30  -  35  364.25  94.0  % 

35  -  40  11.70  3.0  I 

40  -  45  11.63  3.0  % 


Totals  387.58  100.0 


(  x  104  *  square  nautical  miles) 

Averaged  area  of  water  surfaces  ■  3,868,750  sq.  nautical  miles. 


August 


Surface 

Temperatures  (*F.) 

Percentages 

30  -  35 

296.10 

77.0  % 

35  -  40 

21.02 

5.0  \ 

40  -  45 

31.22 

8.0  % 

45  -  SC 

28.89 

7.0  % 

50  -  55 

6.51 

2.0  % 

55  -  60 

2.33 

1.0  % 

Totals 

386.07 

100.0 

4 

(  x  10  ■  square  nautical  miles) 

Averaged  area  of  water  surfaces  *  3,868,750  sq.  nautical  miles. 
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Table  8  (continued).—  Surface  Water  Temperature  Distribution  In  the  Indian  Ocean 
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(Including  Red  Sea  and  Persian  Gulf.  Limits  •  above  60*S.; 
lines  from  South  Timor  to  Australia;  Tasmania;  and  Cape 
of  Good  Hope  to  Antarctica.) 


February 


Surface 

Northern 

Southern 

Totals 

Temperatures  (*F.) 

Hemisphere 

Hemisphere 

Percentages 

30  -  35 

9 

0 

0 

35  -  40 

0 

202.28 

202.28 

9.5 

% 

40  -  45 

0 

120.38 

120.38 

6.0 

% 

45  -  50 

0 

92.40 

92.40 

4.5 

% 

50  -  55 

0 

92.40 

92.40 

4,5 

% 

55  -  60 

0 

94.71 

94.71 

4.5 

% 

60  -  65 

2.28 

117.56 

119.84 

6.0 

% 

65  -  70 

4.55 

156.74 

161.29 

8.0 

% 

70  -  79 

29.06 

131.10 

160.16 

7.5 

% 

7S  -  80 

140.74 

224.91 

365.65 

17.5 

\ 

80  -  35 

181.60 

483.51 

665.11 

32.0 

% 

85  -  90 

0 

0 

0  . 

Totals 

Averaged 

August 

Surface 

Temperatures  (°F.) 

358.23  1715.59  2074.22 

4 

(  x  10  «  square  nautical  miles) 
area  of  water  surfaces  »  20,750,200  sq. 

Northern  Southern 

Northern  Southern 

Hemisphere  Hemisphere  Totals 

100.0  % 

nautical  miles. 

Percentages 

30  -  35 

0 

255.75 

255.75 

12.5 

% 

35  -  40 

0 

81.03 

81.03 

4.0 

% 

40  -  45 

0 

80.85 

30.85 

4.0 

% 

45  -  50 

0 

106.26 

106.26 

5.0 

% 

50  -  55 

0 

152.13 

152.13 

7.5 

% 

55  -  60 

0 

156.40 

156.40 

7.5 

% 

60  -  65 

0 

128.52 

128. 52 

6.0 

% 

65  -  70 

0 

148.53 

148.53 

7.0 

\ 

70  -  75 

4.55 

191.52 

196.07 

9.5 

\ 

75  -  80 

113.50 

291.20 

404.70 

19.5 

% 

80  -  85 

217.92 

129.39 

347.31 

16.5 

% 

85  -  90 

18.28 

0 

18.28 

1.0 

% 

Totals  354.25 

1721.58 

2075.83 

100.0 

t 

(  x  10*  ■ 

square  nautical  miles) 

Averaged  area  of  water  surface  -  20,750,200  sq.  nautical  miles. 
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Tabijl  >i  ii-ontlntinli.  -Snrf;uv  Water  T<“ii»|>enittuv  Distribution  «f  the  Antarctic  Ocean  (HelmvW)0  South) 


February 

Surface 


Temperatures  (*F.) 

Percentages 

30  -  35 

583.75 

84  % 

35  -  40 

109.28 

16  % 

Totals 

693.03 

100  % 

(  x  101*  - 

square  nautical 

miles) 

Averaged  area  of  water  surfaces  a 

6,913,500  sq.  nautical  miles. 

August 

Surface 

Temperatures  (*F.) 

Percentages 

30  -  35 

682.69 

99  % 

35  -  40 

4.64 

1  % 

Totals 

689.66 

100  % 

4 

(  x  10  ■  square  nautical  miles' 

Averaged  area  of  water  surfaces  »  6,913,500  sq.  nautical  miles. 


Note:  Areas  planimetered  from  H.  0.  Publicatioi  No.  225:  "World  Atlas 
of  Sea  Surfaces  Temperatures  2nd  Edition." 
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(Limits*  Below  Bering  ktrait;  above  60#S.; 
lines  from  South  Timor  to  Australia/  Tasmania  to  Antarctica/  and  Cape  Horn 
to  Antarctica,) 


February 


Surface 

Northern 

Southern 

Temperature  (*F.) 

Hemisphere 

Hemisphere 

Totals 

Percentages 

30  -  35 

168.12 

0 

168.12 

3.5 

35  -  40 

115.75 

106.95 

222.70 

4.5 

40  -  45 

76.40 

78.88 

155.28 

3.0 

45  -  50 

99.33 

136.88 

236.21 

4.5 

50  -  55 

101.42 

127.33 

228.75 

4.5 

55  -  60 

135.70 

11S. 50 

251.20 

5.0 

60  -  65 

165.24 

142.91 

308.15 

6.0 

65  -  70 

169.09 

195.50 

364.59 

7.5 

70  -  75 

234.84 

316.02 

550.86 

11.0 

7S  -  80 

441.35 

534.69 

976.04 

20.0 

80  -  85 

677.24 

839.90 

1517.1, 

30.5 

Totals 

2384.48 

2594.56 

4979.04 

100.0 

(  x  101*  - 

square  nautical  miles) 

Averaged  area 

of  water  surfaces 

«  49,884, 

300  sq. 

nautical  miles. 


August 


Surface 

Teiqperature  (°F.) 

Northern 

Hemisphere 

Southern 

Hemisphere 

Totals 

Percentages 

30  -  35 

0 

56.16 

56.16 

1.0 

35  -  40 

2.34 

148.48 

150.82 

3.0 

40  -  45 

3.70 

120.64 

124.34 

2.5 

45  -  50 

86.02 

152.79 

238.81 

5.0 

50  -  55 

136.88 

267.38 

404.26 

8.0 

55  -  60 

104.17 

190.90 

295.07 

6.0 

60  -  65 

94.71 

219.84 

314.55 

6.5 

65  -  70 

126.78 

255.92 

382.70 

7.5 

70  -  75 

207.00 

344.28 

551.28 

11.0 

75  -  80 

422.28 

423.15 

845.43 

17.0 

80  -  85 

1221.26 

413.14 

1634.40 

32.5 

Totals 

2405.14 

2592.68 

4997.82 

100.0 

4 

(  x  10  - 

square  nautical  miles) 

Averaged  area  of  Water  surfaces  ■  49,884,300  sq.  nautical  ailes. 
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Tabus  11. — Tables  of  Velocity  of  Sound  In  Sea  Water  for  Use  in  Echo  Sounding  and 

Sound  Ranging 

Kind  from  the  charts  the  number  of  the  area  In  which  the  sounding  was  made. 

1 1 )  The  echo  sounder  is  set  to  read  depths  directly  on  the  assumption  of  a  constant 
velocity  of  1403  in.  or  1500  in.  per  second  (Table  11a),  equivalent  to  N00  fins,  or 
820 fms.  iter  second  (Table  lib). 

Take  from  Table  11  a  or  b  for  the  area  in  question  the  required  correction  and 
add  ii  to  the  de]ith  found.  Tills  gives  the  depth. 

Example,  Table  11a.  In  area  1  a  depth  of  3200  in.  has  been  found  with  an 
who  sounder  set  to  1500  m.  per  second.  The  correction  Is  —61  and  the  true  depth 
is  3139  tn. 

Example,  Table  lib.  In  area  41  a  depth  of  4250  fms.  has  been  found  with  an 
who  sounder  set  to  800  fms.  per  second.  The  correction  is  194  fms.  and  the  depth 
is  4444  fins. 

1 2 )  The  echo  sounder  gives  the  time  required  for  the  sound  wave  to  travel  from  the 
surface  to  the  bottom,  that  is,  the  time  of  half  its  journey. 

The  times  are  so  chosen  as  to  provide  checks  on  the  examples  above. 

Example.  In  the  example  above  the  time  is  3200/1500  secs.=2.1333  secs. 

Then  in  area  1  (Table  11a)  a  sounding  has  been  made  and  the  time  recorded 
was  2.1333  secs.  Assuming  any  convenient  velocity,  1460  m./sec.  for  instance, 
an  approximate  depth  of  3115  m.  is  found.  By  interpolation  the  velocity  to  this 
depth  is  1471.2  m./sec.,  and  this  gives  a  more  accurate  depth  of  3138.5  m„  almost 
exactly  the  same  as  in  the  first  example.  A  further  approximation  would  give 
even  lietter  agreement. 

(3)  The  echo  sounder  is  set  to  read  depths  on  the  assumption  of  some  other  velocity. 

The  calculations  are  made  as  in  (2).  If  the  sounder  was  set.  for  instance, 
to  1480  nt./sec.  and  this  gave  a  depth  of  3200  m„  then  the  time  was  2.1062  secs. 
T1h>  true  depth  is  found  by  approximation  ns  liefore. 


(Matthews,  1938) 


'.mi.r.  11  Echo  Hounding:  Arwm-  North  Atlantic  Ocean 
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fi. 


Tamil  it  .i.urd  /  U  S  'iiial.iik’  An-u>  .\  r.t  I  ncitw  Orrtn 


’aiii  e  11  ‘continue** )  -  -Echo  Minding  Area* — South  Pacific  Ocean 


!»•  140*  140*  180*  160*  140*  120*  i00‘ 
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Table  lln.— Tables  of  Velocity  of  Sound  in  Sea  Water  for  I'm*  In  Echo  Sounding  und  Hound  Hanging.  Vertical 
Sounding  Velocities  In  meters  jut  second  to  the  dejiths  shown,  und  corrections  to  dejahs  shown  by  echo 
sounders  set  to  fixed  vehsities  of  >4113  meters  tier  second  and  IfiOO  meters  |<cr  second 


8&8X8  98388  38S3X  8*832  28831 


Hill 
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Table  lln. — Contlnnwl 
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Table  lib.— Vertical  Sounding  Velocities  In  Fathoms  per  Second  to  the  Deptha  shown,  and  Corrections  to  Depths 
Shown  by  Echo  Sounder  Set  to  Fixed  Velocities  of  800  fms/sec.  and  820  fms/sec. 
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Ta*le  lib  (continued).— Correction*  to  depth*  nhown  by  machine*  *et  to  t.xed  velocities  of  800 
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Table  lib.— Continued 
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Taii  »  I'd  Current  Factor*  fin  Value*  nl  l„itmidr 
1 

c  «  - r 

?.m  s  i  r.  0  It"'' 


sue  re  .1, 

*»  *  angular  velocity  of  earth's  rototlor,  equal  to  0.729x10  radians  per  aeaond, 
0  ■  latitude  in  decrees. 

Example : 

Giver,  latitude  of  . 

Prow  abort  equation,  ca  0.1371 

Current  factor,  c,  is  used  ir  the  following  equation  to  obtaii,  current  velocity. 

c(Da-Db)  { r. ) 

V  •  - 

1. 


where 


V  •  average  currert  velocity  normal  to  a  line  between  stations  A  and  B, 

D^-Djj  a  dynamic  height  difference  between  stations  A  and  B, 

L  •  distance  between  stations  A  ar.d  B, 

n  •  unit  conversion  factor,  dependent  upon  the  units  of  the  other  variables. 
If  units  of  V,  fy-Dfl,  and  L  are  as  shown,  then  n  will  have  the  indicated 
values 
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OCEANOGRAPHIC  TABLES  2.  H.  AN!)  4 

Temperature-Salinity  Term.  K/A.  i,  of  tiie  Axosiai-t  of  Specific  Volume  foh  Values 

of  Temperature  and  Salinity 

l.VilnpInl  from  Sverdrup.  1063)  (13) 

Table  2. — Temperature-Salinity  Term,  10\l..t,  of  the  Anomaly  of  Sia-dttc  Volume  for 
Kadi  Knit  of  Salinity  anil  Kadi  Tenth  of  n  Decree  Ti-mjieniture 

Table  3. — Temiiernture  InterjiolaUnii  for  Table  2 

Table  4, — Salinity  interpolation  for  Table  2 

A.,=0.027350DI^‘- 

ivhere 

«,  =  Slimia-T.  related  to  temperature  (T)  and  salinity  (S). 


Kxnniple : 

. . T=4.55*  r.  anil  H =34.40%* 

From  table  2  ( under  8=34.00  and  T=4.5) 

Approximate  1(/A,.t _ - _  110.4 

Teinjiernture  difference™  1.0. 

Salinity  <llfference=  —75.1. 

From  table  3  ( under  T=.05  at  difference  of  1.0) 

Temiiernture  interpolation  correction _ _ _ _ _ _ _  0.5 

From  table  4  ( under  difference  of  —75.1  at  S=0.40)  .. 

Salinity  Interpolation  correction  (same  sljfn  ns  total  salinity  difference) _ —30.0 


10^5..,  =  (sum  of  above) _ _ _  HO. 0 
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.433 

.413 

.316 

.308 

.314 

301 

.  109 

.099 

.004 

3X994 

3X900 

.889 

.795 

.785 

690 

.880 

.  5*6 

.575 

.481 

.471 

.377 

.399 

.878 

.3*3 

.  168 

.157 

.083 

.053 

81.959 

31.948 

.854 

.844 

.750 

.7*9 

.84* 

615 

.  541 

.531 

.437 

.436 

333 

.383 

.83* 

.318 

.  134 

114 

.  030 

.009 

3X915 

3X905 

•It 

.801 

.707 

.8*7 

.808, 

.598 

499 

4*8 

.365 

.394 

.890 

.390 

.186 

.17* 

.089 

.073 

1X978 

19  98* 

.874 

.994 

.770 

790 

8*8 

*54 

Mf 

•S3 

4*8 

.448 

8»4 

344 

.381 

.369 

.147 

.  138 

943 

.031 

1X939 

1X939 

.835 

.  CM 

.73! 

.731 

.898 

.817 

-nu 


9 


84.870 

.785 

.880 

555 

.450 

.348 
.341 
.  188 
.081 
89  988 

.881 

.718 

.813 

.907 

.408 

.897 
.193 
.088 
89  983 
.879 


.774 


.851 

.147 

.048 

31.930 

.881 

.788 

.885 

.590 

.418 

.313 

.807 
.  103 
80  999 
.80S 
.790 


*88 

.478 

.874 

.870 

188 


18.  987 
.883 

.748 

.  84ft 
.848 


.138 

.088 

10.913 

.814 

.711 


.701 


.748 
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Kxatnpli- : 
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9» 

.00 

.01 

.02 

.03 

.04 

.05 

.07 

.08 

.09 

16.0 _ 

1160.  9 

1159.  9 

1156  9 

1158.  0 

1157.  0 

1158.  0 

1)55.  1 

1154  1 

1153  1 

1152  2 

16  1 . 

1151.  2 

1150.  2 

1 149.  3 

1146  3 

1147.  3 

1 146.  4 

1145.  4 

1144  4 

1143  5 

1142.6 

16.2 . 

1141.  5 

1140.  5 

1139.  6 

1136  6 

1137.  6 

1136  7 

1135.  7 

1134  7 

1133  8 

1132  8 

16.3 . 

1131.  8 

1130.  9 

1 129.  9 

1126  9 

1128.0 

1127.0 

1126.0 

1123  1 

1124.  1 

1123  t 

16.4 . 

1122.  1 

1121.  2 

1120.  2 

1119.  2 

1116  3 

1117.  3 

1116.3 

1115.  4 

1114.  4 

11134 

16.6 _ 

1112.  5 

1111.  5 

1110.  5 

1109.  6 

1106  6 

1107.  6 

1106  7 

1103  7 

1104  7 

1103  8 

16.6.  . 

1102.8 

KOI.  8 

1100.  9 

1099.9 

1096  9 

1096  0 

1097.0 

1096.0 

1093  1 

1094  1 

16.7 . . . 

1093.  1 

1092  1 

1091.  2 

1090.  2 

1089.  2 

1086  3 

1087.  3 

1086.  3 

1085.4 

1084  4 

16.8 _  .... 

1083  4 

1082.  5 

1081.  5 

1080.  5 

1079.  6 

1076  6 

1077.  6 

1076  7 

1073  7 

1074  7 

16.9 . 

1073  8 

1072.  8 

1071.  8 

1070.  9 

1069.  9 

1066  9 

1086  0 

1067.0 

1066.0 

1065.  1 

17.0 . 

1064.  1 

1063  1 

1062  2 

1061.  2 

1060.  2 

1059.  3 

1058.  3 

1057.  3 

1056  4 

1055.4 

17.1 . 

1054.  4 

1053.  5 

1052  5 

1051.  5 

1050.  8 

1049.  6 

1046  6 

1047.  7 

1046  7 

1045  7 

17.2. 

1044  8 

1043.  8 

1042.  8 

1041.9 

1040.  9 

1039.  9 

1039.  0 

1038.0 

1037.  0 

1036  1 

17.3  .  _ 

1036.  1 

1034  1 

1033.  2 

1032  2 

1031.  2 

1030.  3 

1029.  3 

1028.  3 

1027.  4 

1026.4 

17.4 . 

1025.  4 

1024  5 

1023.  5 

1022.  5 

1021.  6 

1020.  6 

1019.  6 

1016  7 

1017.  7 

1016  7 

17.5 _  . ... 

1015.  8 

1014  8 

1013  9 

1012  9 

1011.  9 

1011.0 

1010.  0 

1009.0 

1006  1 

1007.  1 

17.6 _ 

1006.  1 

1005.  2 

1004  2 

1003.  2 

1002  3 

1001.3 

1000.  3 

999.  4 

996  4 

997.4 

17.7 . 

996.  5 

995.  5 

994.  5 

993.  6 

992.  6 

991.  6 

990.  7 

989.  7 

986  7 

987.8 

17.8 . . 

986.  8 

985.  8 

984  9 

983.  9 

983.0 

982  0 

981.0 

980.  1 

979.  1 

978  1 

17.9. . . 

977.2 

976.2 

975.  2 

974  3 

973.3 

972  3 

971.4 

970.4 

969.4 

968  5 

18  0... . . 

967.  5 

966.  6 

965.  6 

964  6 

963  7 

962  7 

961.  7 

960.  8 

959.8 

956  8 

18.1 _ 

957.  9 

956  9 

955.  9 

955.0 

954  0 

953  1 

952  1 

951.  1 

950.  2 

949.2 

18.2.. . . . 

948.  2 

947.  3 

946.  3 

945.  3 

944  4 

943  4 

942.  4 

941.  5 

940.  5 

939.5 

18.3 . 

933  6 

937.  6 

936  7 

935.  7 

934  7 

933  8 

932  8 

931.  8 

930.  9 

929.9 

13.4 _ _ 

923  9 

926  0 

927.0 

926.  0 

925.  1 

924  1 

923  2 

922.  2 

921.2 

920.3 

18.5 . . 

919.3 

916  3 

917.4 

916  4 

915.  4 

914  5 

913  5 

912  6 

911.6 

910.6 

18.6 . 

909.  7 

906  7 

907.7 

906  8 

905.8 

904.  8 

903  9 

902.  9 

902.0 

901.0 

18.7 . . 

900.0 

899. 1 

896  1 

897.  1 

896.  2 

895.2 

894  2 

893  3 

892.  3 

891.4 

18.8 _ _ 

890.  4 

889.4 

886  5 

887.5 

886.5 

885.  6 

884  6 

883  6 

882  7 

881.7 

18.9 _ _ 

880.  8 

879.8 

876  8 

877.9 

876  9 

875.  9 

875.  0 

874  0 

873  0 

872  1 

19.0 _ 

871.  1 

870.2 

869.2 

866? 

867.3 

866.  3 

865.  3 

864  4 

863  4 

862  5 

19.1 _ _ 

861  5 

860.  5 

859.  6 

856  6 

857.  6 

856  7 

855.  7 

854  8 

853  8 

852  8 

19.2. . . 

851.  9 

850.  9 

849.9 

849.0 

846  0 

847.  0 

846.  1 

845.  1 

844  2 

843  2 

19.3 _ _ 

842.  2 

841.  3 

840.3 

839.  4 

636  4 

837.4 

836.  5 

835.  5 

834  5 

8336 

19.4 .  . 

832.  6 

831.7 

830.  7 

829.  7 

826  8 

827.  8 

826.  8 

825.  9 

824  9 

824  0 

19.5 . . . 

823.0 

822.0 

821.  1 

82u.  1 

819.  1 

816  2 

817.  2 

816  3 

813  3 

814  3 

196  . . 

813.  4 

812.4 

811.5 

810.  5 

809.  5 

808.  6 

807.  6 

806.  6 

805.  7 

8047 

19.7 .  . 

803  8 

802  8 

801.  8 

800.  9 

799.  9 

796  9 

796  0 

797.  0 

796.  1 

795  1 

19.8.. . 

794.  1 

793  2 

792  2 

791.3 

790.  3 

789.  3 

786  4 

787.  4 

786.  4 

785.5 

19.9. . 

784  5 

783  6 

782.  6 

781.6 

780.  7 

779.  7 

776  8 

777.  8 

776.  8 

775.9 

20.0 . 

774.  9 

773  9 

773  0 

772  0 

771.  1 

770.  1 

769.  1 

766  2 

767.2 

766.3 

20.1 . 

765.  3 

764  3 

763  4 

762  4 

761.  5 

760.  5 

759.  0 

756  6 

757.  6 

756  7 

20.2 . 

755.  7 

754  7 

753  8 

752  8 

751.  8 

750.  9 

749.  9 

749.  0 

748  0 

747.0 

20.3 . 

746  1 

745.  1 

744  2 

743  2 

742  2 

741.  3 

740.  3 

739.  4 

736  4 

737.4 

20.4 . 

736  5 

735.  5 

734  6 

733  6 

732  6 

731.  7 

730.  7 

729.  8 

726  8 

727.8 

(Sverdrup,  1933) 
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Tabu:  Temperature-Salinity  Term,  10*A,.i.  of  Anomaly  of  Speelfle  Volume  for  Value*  of  Sl(tmn-T.  oi— »‘«n. 


Vi 

.00 

01 

.02 

.03 

D 

.05 

.06 

.07 

m 

.09 

20.5 . 

72ft.  9 

725.9 

725.0 

nil 

722.  1 

721.  1 

720.  2 

719.2 

716  2 

20.6.. . . 

717.  3 

716.3 

715.4 

BuiU 

712  5 

711.  5 

710.  6 

709.  6 

706  6 

30.7 . 

mrn'r»M 

mvrwt 

702  9 

701.0 

700.0 

699.0 

20.8 . . . 

698.  1 

697.  1 

696.  2 

IB.U.wl 

Kfflri 

692  3 

692  3 

691.  4 

690.4 

689.  4 

20.9 . 

688.  5 

687.  5 

686.  6 

685.  6 

684  6 

682  7 

682.  7 

681.8 

680.8 

679.  8 

21.0 . 

678.  9 

677.9 

677.0 

676.  0 

67a  1 

674  1 

676  1 

672  2 

671.2 

670.  3 

21.1..  . . 

669.  3 

66a  3 

667.  4 

666.  4 

665.  4 

664  5 

666  5 

662.  6 

661.6 

660.  7 

21.2 . 

659.  7 

65a  7 

657.  8 

656.  8 

65a  9 

654  9 

654  0 

656  0 

652  0 

651.  1 

21.3 . 

650.  1 

649.  2 

648  2 

647.  2 

646.  3 

645.3 

644.  4 

646  4 

642  5 

641.  5 

21.4 . . 

640.  5 

639.6 

638.6 

637.  7 

636.  7 

635.  7 

634  8 

636  8 

632  9 

631.9 

21.6 _  _ 

630.  9 

629.0 

629  : 

627.  1 

626.2 

625.  2 

624  2 

626  3 

622.3 

21.6 _ _ 

621.  4 

620.  4 

619.5 

6ia  5 

617.  5 

616.  6 

615.  6 

614.  7 

613.  7 

612.  7 

21.7 _ 

611.8 

610.8 

609.9 

60a  9 

eoao 

607.0 

606.  0 

605.  1 

804.  1 

606  2 

21.8 . 

602.2 

601.  2 

600.  3 

599.  3 

59a  4 

597.  4 

596.  5 

595.  5 

594  5 

593.6 

21.9 _ 

592.  6 

591.7 

590.  7 

589.  8 

58a  8 

587.8 

586.  9 

585.  9 

585.0 

584.0 

22.0 . . . 

583.  1 

582.  1 

581.  1 

580.  2 

579.  2 

578.  3 

577.  3 

576.  4 

575.4 

574  4 

22.1 . 

57a  5 

572.  5 

■-’71.  6 

570.  6 

569.  7 

56a  7 

567.  7 

566.  8 

565.  8 

564  9 

22.2 _ _ 

563.  9 

563.0 

562.  0 

561.  0 

560.  1 

559.  1 

558.2 

557.  2 

556.  3 

555.3 

22.3 _ _ _ 

554.3 

55a  4 

552.  4 

551.  5 

550.  5 

549.0 

546  6 

647.  6 

546.7 

545.7 

22.4- . 

544  8 

54a  8 

542.9 

541.9 

540.9 

540.0 

539.0 

536  1 

537.  1 

536.2 

22.5 . 

535.2 

534  3 

523.  3 

532.  3 

531.4 

530.4 

529.5 

526  5 

527.6 

526.6 

22.6 . 

525.6 

524  7 

523.  7 

522.  8 

521.  8 

520.9 

519.  9 

519.0 

516  0 

517.0 

22.7 . . 

516.  1 

515.  1 

514  2 

5ia  3 

512.  3 

511.3 

510.  3 

K£X1 

506  4 

507.  5 

22.8 _ 

■EDO 

505.  6 

504  6 

509  7 

502.  7 

501.  7 

500.  8 

499.  8 

498.9 

497.  9 

22.9 . . . . 

497.0 

496.0 

495.  1 

494  1 

49a  1 

492  2 

491.2 

490.3 

489.3 

486  4 

23.0 . . 

487.4 

486.5 

485.  5 

484  5 

48a  6 

482  6 

481.7 

480.7 

479.8 

476  8 

23.1 . . 

477.9 

476.9 

475.9 

475.0 

474  0 

47a  1 

472  1 

471.2 

470.2 

469.3 

23.2 _ 

468.  3 

467.3 

466.  4 

465.4 

464  5 

46a  5 

462  6 

461.  S 

460.7 

459.7 

23.3 _ _ _ 

458.7 

457.  8 

456.8 

455.9 

454  9 

454  0 

456  0 

452  1 

451.  1 

450.  2 

23.4 _ _ _ 

449.2 

44a  2 

447.3 

446.  3 

44a  4 

444  4 

446  5 

442  5 

441.6 

440.6 

23.5 . . . 

439.7 

43a  7 

437.  7 

436.8 

43a  8 

434  9 

4369 

436  0 

432  0 

431.  1 

23.6 . . 

430.  1 

429.2 

42a  2 

427.2 

426.  3 

425.  3 

424  4 

426  4 

422  5 

421.  5 

23.7 _ _ 

420.6 

419.6 

4ia  7 

417.  7 

410  7 

415.8 

414  8 

416  9 

412  9 

412.0 

23.8 . 

411.0 

410.  1 

409.  1 

408.  2 

406  3 

405.3 

404  3 

406  4 

402.  4 

23.9 . 

401.  5 

400.5 

399.6 

399  6 

397.7 

396  7 

395.8 

394  8 

396  9 

392  9 

24.0 . . 

391.9 

391.0 

390.0 

389.  1 

388.  1 

387.2 

386.2 

385.3 

3843 

3864 

24.1 . 

382.  4 

381.5 

380/5 

379.  6 

37a  6 

377.6 

376.  7 

375.  7 

374  8 

376  8 

24.2 . . . 

372.  9 

371.9 

371.0 

370  0 

369.  1 

368.  1 

367.2 

366.2 

365.3 

364  3 

24.3 _ _ 

36a  3 

362.  4 

361.  4 

36?.  5 

359.  5 

35a  6 

357.  6 

356.  7 

355.7 

354  8 

24.4 . 

35a  8 

352.  9 

351.  9 

351.0 

350.0 

349.0 

346  1 

347.  1 

348.2 

345.2 

24.5 . 

344.  3 

34a  3 

342.  4 

341.  4 

340.  5 

339.  5 

K!TI 

337.8 

336.7 

335.7 

24.6 . . 

334.8 

333.  8 

332.9 

331.  9 

330.  9 

330.0 

BTTmii 

326  1 

327.  1 

326.2 

24.7 . . 

325.  2 

324.  3 

323.  3 

322.4 

321.4 

320.  5 

319.  5 

316  6 

317.8 

316.  7 

24.8 _ 

315.  7 

314  8 

313.  8 

312.9 

311.  9 

311.0 

ian 

306  1 

307.  1 

24.9 . . 

306.2 

305.2 

304.  3 

303.  3 

302.  4 

301.4 

ijpxofl 

299.5 

296  6 

297.6 

25.0-  . . 

296.7 

295.  7 

294.  8 

29a  8 

292.  9 

291.9 

291.0 

290.0 

289.  1 

286  1 

25.1 . 

287.  2 

286.2 

285.  3 

284  3 

28a  3 

282.4 

281.  4 

KJJ 

279.  5 

276  6 

25.2 . . 

277.  8 

276.  7 

275.  7 

274.  8 

273.  8 

272.9 

271.  9 

271.0 

270.0 

269.  1 

25.3 . 

26a  1 

267.2 

266.  2 

265.  3 

264  3 

266  4 

262.  4 

281.  5 

260.  5 

259.  6 

25.4 . 

25a  6 

257.7 

256.  7 

255.  8 

254  8 

256  9 

252  9 

252  0 

251.0 

250.  1 

26.5 _ _ 

249.  1 

249  2 

247.2 

246.  3 

245.  3 

244.3 

243.  4 

242  4 

241.5 

240.5 

25.6 . 

239.  6 

23a  6 

237.  7 

233.  7 

235.  8 

234.  8 

236  9 

232  9 

232  0 

231.0 

25.7 . 

230.  1 

229.  1 

22a  2 

227.  2 

226.  3 

225.3 

224  4 

226  4 

222.6 

221.  5 

25.8 . 

220.6 

219.6 

21a  7 

217.  7 

216  8 

215.  8 

214  9 

216  9 

216  0 

212  0 

25.9 . 

711. 1 

21<X  1 

209.2 

20a  2 

207.  3 

2063 

205.  4 

2044 

206  5 
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•t 

a 

.01 

.02 

.03 

.04 

.06 

D 

.07 

.08 

.09 

36.0 . 

201.6 

200.  6 

199.7 

191  7 

197.  8 

196  8 

196  9 

194  9 

■SB 

1910 

26.1 . 

192.  1 

191. 1 

190  2 

189.  2 

1813 

187.3 

186  4 

186  4 

Hi?  31 

1816 

26.2 . 

182.  6 

181.6 

179.7 

1718 

177.8 

176  9 

176  9 

174  0 

26.3 . 

i?a  1 

172  1 

171.2 

170.  2 

169.3 

1613 

167.4 

166.4 

164  5 

26.4 . 

16a  6 

162  7 

161.7 

160  8 

159.8 

151  9 

157.9 

157.0 

156  0 

156  1 

26.5 . 

164.  1 

16a  2 

162  2 

161.3 

150.8 

149.4 

1414 

147.  5 

146.5 

146  6 

26.6 . 

144.  6 

14a  7 

142  7 

141.  8 

139.  9 

131  9 

137.0 

136  1 

26.7 . 

136.  1 

134  2 

136  2 

132  3 

131.3 

130.4 

129.  4 

1215 

127.5 

126  6 

26.8 . 

126.  6 

124  7 

1217 

122  8 

121.  9 

120.9 

120.0 

111  1 

117.  1 

26.9 . 

116.  2 

116  2 

114  3 

1113 

112  4 

111.4 

110.5 

109.5 

1016 

107.6 

27.0 . 

106  7 

106  7 

104  8 

103  8 

102  9 

101.  9 

101.0 

100.0 

99.  1 

98. 1 

27.1. . 

97.2 

963 

96  3 

94  4 

91  4 

92  5 

91.  5 

89.6 

817 

27.2.. . 

87.7 

86  8 

868 

849 

81  0 

810 

82  0 

81.  1 

80.  1 

79.  2 

27.3 . 

76  2 

77.3 

76  3 

76  4 

74  5 

715 

72  8 

71.6 

70.7 

89.  7 

27.4 . 

668 

67.8 

669 

66  9 

660 

640 

61  1 

62  1 

61.2 

27.6 . 

89.3 

58.  3 

57.4 

665 

56  5 

546 

516 

52  7 

51.7 

508 

27.6 . 

49.8 

469 

47.9 

47.0 

460 

46  1 

44  1 

41  2 

42  3 

41.3 

27.7 . 

40.  4 

39.  4 

315 

37.  5 

36  6 

366 

34  7 

317 

32  8 

31.8 

27.8 . . 

30.  9 

29.9 

29.0 

21  1 

27.  1 

26  2 

26  2 

24  3 

23.  3 

22  4 

27.9 . 

21.4 

20.  5 

19.  5 

116 

17.6 

16  7 

16  7 

14  8 

11  9 

12  9 

28.0 . 

mm 

11.0 

10.  1 

9  1 

1  2 

mu 

6.3 

63 

44 

14 

28.1 . 

iwll 

1.  6 

at 

-0.3 

-1.3 

-1  2 

-4.  1 

-6  1 

28.2 . 

-7.9 

-19 

-9.8 

-10.  8 

-11.  7 

-12  6 

-116 

-14  5 

-16  5 

28.3 . 

-17.  4 

-113 

-19.  3 

-20.  2 

-21.2 

-22  1 

-210 

-24  0 

-24  9 

28.4 . . . 

-26  9 

-26  8 

-27.8 

-21  7 

-29.  7 

-30.  6 

-31.6 

-32  5 

-31  4 

-34  4 

28.6 . 

-36  3 

-36.  3 

-37.2 

-312 

-39.  1 

-40  1 

-41.0 

-42.0 

-42  9 

-418 

28.6 . 

H  H 

-46  7 

-46  7 

-47.6 

-41  6 

-49.  5 

-50.  5 

-51.  4 

-52.  4 

-513 

28.7 . 

HIM 

-56  2 

-66  1 

-57.  1 

-510 

-59.0 

-59.  9 

-61.8 

-82  7 

28.8 . 

-64.6 

-66  6 

-865 

-67.6 

-61  4 

-69.  4 

-71.2 

-72  2 

28.9 . 

-7a  i 

-74  1 

-76  0 

-76  0 

-76  9 

-77.9 

-718 

-79.8 

-80.7 

-81.6 

29.0 . 

—82  6 

-sa  5 

-84  5 

-86  4 

-86  4 

-87.3 

-813 

-89.2 

-90.  1 

-91.  1 

29  1 . 

?!E  '?*  i  M 

-91  0 

-919 

-949 

-96  8 

-96  7 

-97.  7 

-91  6 

-99.6 

-1005 

29.2 . 

H  iT) 

-102  4 

-1014 

-104  3 

QLiil 

-106  2 

-107.  1 

- 109.  0 

-110  0 

29.3 . 

B  fil  *■ 

-111.9 

-112  8 

-1117 

-114  7 

-116  6 

-116  6 

-117.5 

-111  5 

-119.4 

29.4 . 

s,  a  J 

-121.3 

-122  2 

-12a  2 

-124  1 

-126  1 

-1260 

127.  9 

-1218 

29.6. . 

-129.8 

— 130.  7 

-131.7 

-132  6 

-1316 

-134  5 

-136  4 

-136  4 

-137.3 

-1313 

29.6 . 

-139.  2 

-140.2 

-141. 1 

-142  0 

BED 

-141  9 

-144  9 

-146  8 

- 146.  8 

-147.7 

29.7 . 

-148.  6 

- 149.  6 

-150.5 

-151.  5 

-152  4 

-151  4 

-154.  1 

-1563 

-156  2 

-157.  1 

29.8 . 

-158.  1 

-150.  0 

—  160.  0 

-160  9 

-161.  9 

-162  8 

-161  7 

-164  7 

QUO 

-1666 

29.9 . 

-167.5 

—  161  6 

-169.4 

-1703 

-171.3 

-172  2 

-171  2 

-174  1 

-176  1 

-176  0 

30.0 . 

-176  9 

-177.9 

-1718 

-179.8 

-180.7 

-181.6 

-182  6 

-1815 

-184.5 

-186  4 

30.1 . 

-186  4 

-187.3 

-1812 

-189.2 

-190. 1 

-191.  1 

-192  0 

-191  9 

-194.8 

30.2 . 

-196  8 

-196  7 

-197.7 

-1916 

-199.  6 

-201.4 

S'-1!  t ®  1 

-204  3 

30.3 . 

-206  2 

-206  1 

-207.  1 

-2010 

Eaj 

-209.  9 

-210.  9 

-211.8 

-212  7 

-211  7 

30.4 . 

—214.  3 

-216  6 

-216  5 

-217.4 

-211  4 

-219.  3 

-220.3 

-221.  2 

Bfffl 

-221  1 

30.6 . 

-326  0 

-226  0 

-226  9 

-226  9 

-227.8 

-221  7 

-229.  7 

-230  6 

-231.6 

-282  5 
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Tank  0.  Rapid  Cimiputatloii  of  Potential  T«in|»T(ilnrv-  Continued 
i  Interpolati-d  frooi  Table  HA  i 

Table  HE.— Adiabatic  ooolInK  (III  0.01C)  when  *ea  water  I .<  .=3t.K'i%<,  >  which  ha*  a  temperature 

of  (a  at  the  depth  <•(  in  meter*.  I*  ruined  fr.uu  that  depth  to  the  Miirfnec 
a  i  lOOO-'JOOO  m  <Vpth 


T 

-1.0 

-0,5 

40.0 

0.5 

1.0 

1.5 

2,0 

2,5 

3.0 

3.5 

6.0 

6.5 

1000 

3.5 

6,0 

6.6 

6,9 

5.3 

5,» 

6,2 

6,6 

7,0 

7.6 

7,8 

8,2 

1100 

6,0 

6,5 

6.9 

5.6 

5.9 

6,6 

6.9 

7.6 

7,8 

8.2 

8.7 

9,1 

1200 

6,6 

5.0 

5.5 

6.1 

6,6 

7.2 

7.7 

8,1 

8,6 

9,1 

9.5 

10,0 

1300 

6,9 

5.5 

6,1 

6,7 

7,3 

7.9 

8,6 

8,9 

9,6 

9,9 

10,6 

10.9 

1*00 

5.6 

6.1 

6,7 

7,6 

8.0 

8,6 

9.2 

9.7 

10.3 

10,8 

U.6 

11,9 

1500 

6,0 

6.7 

7.3 

8.0 

8,6 

9.3 

10,0 

10,6 

11,2 

11,8 

12,6 

13.0 

1600 

6,6 

7.3 

8.0 

8.8 

9,5 

10.2 

10,9 

11.5 

12,1 

12,8 

13.6 

16,0 

1700 

7.1 

7,9 

8,7 

9.5 

10,2 

u,o 

U,7 

12.3 

13.0 

13.7 

16.6 

15.0 

1800 

7.8 

8,6 

9.6 

10,2 

11,0 

11.3 

12,5 

13,3 

16,0 

16.7 

15.6 

16.1 

1900 

8.6 

9.3 

10,1 

11,0 

U.6 

12,6 

13.6 

16.2 

16,9 

15.7 

16.6 

17.1 

2000 

8.9 

9,8 

10,7 

U.6 

1*,6 

13.3 

16.1 

16.9 

15.7 

16,5 

17.2 

18,0 

5.0 

5.5 

6,0 

6.5 

7,3 

7.5 

8,0 

8.5 

9.0 

9.5 

10,0 

1000 

1100 

1200 

1300 

1*00 

1500 

1600 

1700 

1800 

1900 

2000 


8,6 

9.0 

9.6 

9.8 

10,2 

10,6 

n,o 

U.6 

U.7 

12,1 

12,6 

9,5 

9,9 

10J 

10,8 

U,2 

U.7 

12,1 

12.5 

12,9 

13,3 

13.6 

10,6 

10,9 

U,3 

n,8 

12.3 

12,3 

13.2 

13.7 

16,1 

16,5 

16,9 

U.6 

U.9 

12,6 

12.9 

«,6 

13.9 

16.6 

16,9 

15.3 

15.8 

16,2 

12,6 

13.0 

13.5 

16.0 

16.5 

15.1 

15.6 

16.1 

16,6 

17.1 

17.5 

13.5 

16.1 

16,6 

15.2 

15*7 

16,3 

16,8 

17.6 

17,9 

18,6 

18.9 

16,6 

!5.2 

15.7 

16,3 

16.9 

17,5 

18,1 

18,7 

19.3 

19.8 

20,3 

15.7 

16,3 

16,9 

17.5 

18,1 

18,8 

19,6 

20,0 

20,i 

21,* 

21,8 

16.8 

17.5 

18,1 

1S,8 

19,6 

20,1 

20,7 

21,6 

22,0 

22,7 

*3.3 

17.8 

18.5 

19.3 

20,0 

*0,7 

21*6 

22.0 

*2.7 

23.6 

26,1 

20,8 

18,8 

19,6 

20.6 

*1.2 

21,9 

22,6 

33.3 

26,1 

20,8 

*5.5 

26,2 
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-0.8 

-0.6 

.-0.4 

_  -0.2 

Id  for  UOfllMlTiOO  m  depth 

0.0 _ 0*2 _ 0*4 _ 0*6 

0.8 

*,o 

1.2 

1.4 

2000 

8,9 

9,3 

9.6 

10,0 

10.3 

10,7 

11,0 

11,4 

11,7 

12,1 

12,4 

12,7 

13,1 

2100 

9,6 

10,0 

10,3 

10,7 

11,0 

11.4 

11,8 

12,2 

12,5 

12.9 

13,2 

13,5 

13.9 

2200 

10,2 

10,6 

n.o 

11.4 

11.7 

12,1 

12.5 

12,9 

13.3 

13.7 

14,0 

14,4 

14,8 

2300 

10,9 

11.3 

11.7 

12.1 

12.5 

12,9 

13,3 

13.7 

14,1 

14,5 

14,9 

15,2 

15,6 

2400 

11,6 

12,0 

12,4 

12.8 

13.2 

13.7 

14,1 

14.5 

14,9 

15.3 

15.7 

16,1 

16.5 

2500 

12.3 

12,8 

13,2 

13,6 

14,0 

14,5 

14,9 

15.3 

15.7 

16,2 

16,6 

17.0 

17.4 

2600 

13.0 

13.5 

13.9 

14,4 

14,8 

15,3 

15.7 

16,2 

16,6 

17,1 

17.5 

17,9 

18,4 

2700 

13.7 

14,2 

14,7 

15.2 

15,6 

16,1 

16.5 

17,0 

17.4 

17.9 

18,4 

18,8 

19,3 

2800 

14.5 

15.0 

15.5 

16,0 

16.5 

17.0 

17,4 

17,9 

18.3 

18,8 

19,3 

19,7 

20,2 

2900 

15.3 

15,8 

16.3 

16,8 

17.3 

17.8 

18,3 

18,8 

19,3 

19.8 

20,2 

20,7 

21,2 

3000 

16,1 

16,6 

17.1 

17,7 

18,2 

18,7 

19,2 

19,7 

20,2 

20,7 

21,2 

21.7 

22,2 

3100 

16.9 

17,4 

17,9 

18,5 

19.1 

19,6 

20,1 

20,6 

21,2 

21,7 

22,2 

22,7 

23.2 

3200 

17.7 

18.3 

18,8 

19,4 

20,0 

20,5 

21,0 

21,6 

22,1 

22,6 

23,2 

23.7 

24,2 

3300 

18,6 

19.1 

19,7 

20,3 

20,9 

21,4 

22.0 

22,5 

23,1 

23.6 

24,2 

24,7 

25.3 

3400 

19,5 

20,0 

20,6 

21,2 

21,8 

22,4 

22,9 

23.5 

24,1 

24,6 

25.2 

25.7 

26,3 

3500 

20,4 

20.9 

21.5 

22.2 

22,8 

23.3 

23.9 

24,5 

25.1 

25.7 

26,2 

26,8 

27.4 

3600 

21,2 

21,8 

22,4 

23.1 

23.7 

24,3 

24.9 

25,5 

26,1 

26,7 

27.3 

27.8 

28,4 

3700 

22,1 

22,8 

23.4 

24,1 

24,7 

25.3 

25.9 

26,5 

27,1 

27,7 

28,3 

28.9 

29,5 

3800 

23.1 

23,7 

24.3 

25.0 

25.7 

26.3 

26.9 

27,6 

28,2 

28,8 

29.4 

30,0 

30.6 

3900 

24,1 

24,7 

25.3 

26,0 

26.7 

27.4 

28,0 

28,6 

29.2 

29.9 

30.5 

31.2 

31.8 

4000 

25.0 

25.7 

26.4 

27.0 

27,7 

28,4 

29,0 

29.7 

30.3 

31.0 

31.6 

32.2 

32.8 

4100 

26,0 

26,7 

27,4 

28,0 

28.7 

29.4 

30,1 

30.8 

31.4 

32.1 

32.7 

33.3 

33.9 

4200 

27.0 

27,7 

28,4 

29,1 

29.8 

30.5 

31.2 

31.9 

32.5 

33.2 

33.9 

34.5 

35.1 

4300 

28,0 

28,7 

29.4 

30,1 

30.9 

31.6 

32.2 

32.9 

33.6 

34,3 

35.0 

35.7 

36.3 

4400 

29.0 

29,8 

30.5 

31,2 

31,9 

32,7 

33.4 

34.1 

34.8 

35,5 

36.2 

36,8 

37.5 

4500 

30.1 

30.8 

31.6 

32.3 

33,1 

33.8 

34,5 

35.2 

35.9 

36.7 

37.4 

38,0 

38.7 

4600 

31.1 

31.9 

32.7 

33.4 

34,2 

34.9 

35.6 

36,4 

37.1 

37.8 

38.5 

39.2 

39.9 

4700 

32.2 

33.0 

33.8 

34.5 

35.3 

36,1 

36.7 

37,5 

38.3 

39.0 

39.7 

40,4 

41,1 

4800 

33.3 

34.1 

34.9 

35.6 

36.4 

37.2 

38.0 

38,8 

39.5 

40,3 

41.0 

41,7 

42,4 

4900 

34.4 

35.2 

36.0 

36.8 

37.6 

38.4 

39.1 

39.; 

40,7 

41.5 

42,2 

42,9 

43.7 

3000 

35.5 

36.3 

37.1 

38,0 

38.8 

39.6 

40,4 

41,1 

41,9 

42,6 

43,4 

44,2 

44,9 

5100 

36.6 

37.4 

38.3 

39.2 

40,0 

40,8 

41,6 

42,3 

43.1 

43.9 

44,7 

4  5,5 

46.2 

5200 

37.8 

38,6 

39.4 

40,3 

41,2 

42,0 

42,8 

43.6 

44,4 

45,1 

45.9 

46,8 

47.5 

5300 

38.9 

39.8 

40.6 

41,6 

42,4 

43.2 

44,1 

44,8 

45.6 

46,4 

47,3 

48,1 

48,8 

5400 

40,1 

40,9 

41.8 

42,8 

43.6 

44,5 

45.3 

46.1 

46.9 

47,7 

48,6 

49,4 

50.2 

5500 

41.3 

42,1 

43.0 

44,0 

44,9 

45.8 

46,6 

47.4 

48,2 

49,0 

49.9 

50,7 

51.5 

5600 

42.5 

43,4 

44,2 

45.3 

46,1 

47.0 

47.9 

48,7 

49.5 

50.3 

51.2 

52.1 

52,9 

5700 

43.7 

44,6 

45.4 

46.5 

47.4 

48.3 

49.2 

50.0 

50.8 

51.6 

52.6 

53.4 

54,2 

5800 

45,0 

45.9 

46,8 

47.8 

48,7 

49.6 

50.5 

51.3 

52.2 

53.0 

53.9 

54,8 

55.6 

5900 

46,2 

47,1 

48,0 

49.0 

50.0 

50.9 

51.8 

52.7 

53.6 

54.5 

55.4 

56.2 

57.0 

6000 

47.5 

48,4 

49,4 

50,3 

51J 

52.2 

53.1 

54,0 

54,9 

55.8 

56,7 

57.6 

58,5 

6100 

53.6 

54.5 

55.4 

56.3 

57.2 

58,1 

59,0 

59,9 

6200 

54.9 

55,8 

56.7 

57,7 

58.6 

59,5 

60,4 

61,3 

6300 

56.3 

57,2 

58.1 

59.1 

60,0 

60,9 

61,9 

62,8 

6400 

57.6 

58.6 

59.5 

60,5 

61,4 

62,4 

63,3 

64,3 

6500 

59,0 

60,0 

60,9 

61,9 

62,9 

63.8 

64,8 

65,8 
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2.0  2.2  2.4  2.6  2.8  3.0.  3.2  3,4_  1.6  3.6  4.0 


2000 

13.4 

13.8 

14,1 

14,4 

14,7 

15.1 

2100 

14,3 

14,7 

15.0 

15.3 

15,6 

16,0 

2200 

15.1 

15,5 

15.9 

16,2 

16,5 

17,0 

2300 

16,0 

16,4 

16,8 

17,1 

17,5 

17,9 

2400 

16,9 

17.3 

17,7 

16,1 

16.5 

18,9 

2500 

17,8 

18.3 

18,7 

19,0 

19,4 

19,8 

2600 

18,8 

19.2 

19,6 

20,0 

20,4 

20,9 

2700 

19.7 

20,2 

20,6 

21,0 

21,4 

21,9 

2800 

20,7 

21,2 

21.6 

22,0 

22,4 

22,9 

2900 

21,6 

22,1 

22,6 

23.0 

23,5 

24,0 

3000 

22,6 

23.1 

23.6 

24,1 

24.5 

25.0 

3100 

23.6 

24,1 

24.7 

25,2 

25.6 

26,1 

3200 

24,7 

25.2 

25.7 

26,2 

26.7 

27,2 

3300 

25.8 

26,3 

26,8 

27.3 

27.8 

28.3 

3400 

26,8 

27.3 

27.9 

28,4 

28,9 

29,4 

3500 

27.9 

28,4 

29,0 

29.5 

30.0 

30,5 

3600 

28,9 

29.5 

30.1 

30,7 

31.2 

31,7 

3700 

30.0 

30.6 

31,2 

31.8 

32,3 

32,9 

3800 

31.2 

31.8 

32,4 

33.0 

33.5 

34.1 

3900 

32.3 

32.9 

33.5 

34,1 

34.7 

35.3 

4000 

33.5 

34.1 

34.7 

35.3 

35.9 

36.5 

4100 

34.6 

35.3 

35,9 

36.5 

37.1 

37.7 

4200 

35,8 

36,5 

37.1 

37.7 

38.4 

39.0 

4300 

37.0 

37,7 

38,3 

38.9 

39.6 

40,2 

4400 

38.2 

38.9 

39.5 

40,2 

40,9 

41,5 

O 

O 

& 

39,4 

40,1 

40,8 

41.5 

42,1 

42,8 

4600 

40,7 

41,4 

42,0 

42,7 

43,4 

44,1 

4700 

42,0 

42,6 

43.3 

44,0 

44,7 

45.4 

4800 

43.2 

43.9 

44,6 

45.3 

46,0 

46,7 

4900 

44.5 

45.2 

45.9 

46,6 

47,3 

48,0 

5000 

45.7 

46.4 

47,2 

47,9 

48,7 

49,4 

5100 

47.0 

47.7 

48.5 

49.2 

50,0 

50.8 

5200 

48.3 

49.0 

49,8 

50.6 

51.4 

52,2 

530° 

5400 

3:i i 

50.4 

51.8 

fcl 

52.0 

53.4 

52,8 

54,2 

M 

5500 

52.3 

53.1 

53.9 

54,7 

55.5 

56,3 

5600 

53.7 

54,5 

55.3 

56.1 

57.0 

57,8 

5700 

55.1 

55.9 

56.8 

57.5 

58,4 

59,2 

5800 

56.5 

57.3 

58.2 

59.0 

59.9 

60,7 

5900 

57.9 

58.7 

59,6 

60,4 

61.3 

62,1 

6000 

59.3 

60,2 

61,1 

61,9 

62,8 

63.6 

6100 

60,7 

61,6 

62,6 

63,4 

64,3 

65.1 

6200 

62,2 

63,1 

64,0 

64,9 

65.8 

66,6 

6300 

63.6 

64,6 

65.5 

66,2 

67.3 

68,1 

6400 

65.2 

66,1 

67.0 

67,8 

68,7 

69,6 

6500 

66,6 

67,5 

68*5 

69.4 

20.3 

21.2 

15.4 

15.7 

16,0 

16.3 

16,6 

16,9 

17,2 

16,4 

16,7 

17,0 

17.3 

17,6 

17.9 

18,2 

17,3 

17,6 

18,0 

18,3 

18,6 

19,0 

19,3 

18,2 

18,6 

19,0 

19.3 

19,6 

20,0 

20,3 

19,3 

19,6 

20,0 

20,3 

20.7 

21,1 

21,4 

20,2 

20,6 

21,0 

21,4 

21,8 

22,1 

22.5 

21.3 

21.7 

22,1 

22,5 

22.9 

23.3 

23.6 

22,3 

22,7 

23.1 

23.5 

23.9 

24,3 

24,7 

23.4 

23,8 

24,2 

24,6 

25.0 

25,4 

25.9 

24,4 

24.9 

25.3 

25.7 

26,2 

26,6 

27,0 

25.4 

25.9 

26,4 

26,8 

27,3 

27,7 

28,2 

26,5 

27,0 

27,5 

28,0 

28,5 

28,9 

29,4 

27.6 

26,1 

28,6 

29,1 

29.6 

30,1 

30,6 

28,8 

29,3 

29,8 

30.3 

30.8 

31.3 

31.8 

29,9 

30,4 

30.9 

31.4 

31.9 

32.4 

33.0 

31.P 

31.5 

32,1 

32,6 

33,2 

33.7 

34,2 

32,2 

32.8 

33,4 

33.9 

34,4 

34.9 

35,5 

33.4 

34,0 

34,6 

35.1 

35.7 

36.2 

36.7 

34,6 

35.2 

35.8 

36,3 

36,9 

37.4 

38.0 

35.8 

36.4 

37.0 

37,6 

38.2 

38.7 

39.3 

37.1 

37.7 

3e,3 

38.9 

39,4 

40,0 

40,6 

38*3 

38,9 

39.5 

40,2 

40,7 

41.3 

41.9 

39,6 

40,2 

40,8 

41,4 

42,0 

42.6 

43.3 

40,9 

41.5 

42,2 

42,8 

43.4 

44,0 

44,6 

42,2 

42,8 

43.5 

44,1 

44,7 

45.3 

46,0 

43.5 

44,1 

44,8 

45.4 

46,0 

46,7 

47.3 

44,8. 

45,4 

46.1 

46.8 

47,4 

48,1 

48,7 

46,1 

46,8 

47.5 

48,2 

48,8 

49,5 

50.1 

47,4 

48,1 

48,8 

49.5 

50.1 

50.8 

51.5 

48,6 

49,5 

50;2 

50.9 

51.6 

52.3 

53.0 

50,2 

50,9 

51.6 

52.3 

53.0 

53.7 

54.4 

51,6 

52.3 

53.0 

53.7 

54.4 

55.1 

55.8 

53,0 

53,7 

54,4 

55.1 

55.9 

56,6 

57,3 

54.3  55.1 

55.8 

56.6 

57,3 

58.0 

58.8 

55,8  56,5 

57,3 

58,0 

58.8 

59.5 

60,2 

57,2 

58,0 

58,7 

59,5 

60,2 

61,0 

61,7 

58,7 

59,4 

60,2 

61,0 

61.7 

62,5 

63.3 

60,1 

60,9 

61,6 

62,4 

63.2 

64,0 

64,8 

61,6 

62,4 

63,1 

63.9 

64,7 

65,5 

66.3 

63.0 

63.9 

64,7 

65.4 

66.2 

67.0 

67,8 

64,5 

U.  A 

65.3 

LL  O 

66,1 

66,9 

67.8 

68,6 

69.4 

w»w  gO|« 

67.5  68,3 
69,0  69,9 

70.5  71.4 

72J. 
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T »m*,  to  iMermiiiinr  lh-n»itv  ■  >f  Sen  Water 

n.n in  t:  or  raui,i  rir/ftv. 

•  liven  a  ltiu|«-mlure  of  «.*•  To*  f.  and  a  *»linitv  of  .HI 4TX.  nmi|nlr  the  *,  valor. 
I  Sl  im  tin- vttliiiity  mli'rtil i  f  .ID.flli 

In  ■  .■Imiiii  one.  find  tin-  iMU|rMtnrr  interval  in  whh  b  J.VTn  fall*  talwav^  n*w  the 
ioo , .  tin, it  of  t  tie  inCerv  at  i  Ttie  bar*  r  limit  i*  I.*.*!** 

:t  Interim;  "4umit  nw  at  l."*.Mt»*  f.  read  the  mnr>|>iiHliDi;  value  nf  in  inlnnm 
!«.■  Tlii»  !•*  tin*  eocrert  «,  value  for  the  l«*e  of  the  Kalinltr  interval,  that  l*.  fur  a  nallniry 
of  lllifn.  -1 1  i*l  lelulerat  lire  of  fa.tltl*  t  ’ 

I  T.*  fiinl  the  oirmt  #.  value  for  the  riven  •alinity  of  HUiV  tuulti|dv  the  de*ir 
natiat  f  faet.*r  tn  •  idtumi  Ititie  •  by  the  taut  three  dirit*  if  the  rivet!  nallnlty  |4IT|, 

.4>t  rvitir  ilrv  inial  ifjiev  and  add  live  value  oMainrvl  to  the  ba»e  value  £100. 

If; mum!  the  value  laUalned  HVJKKKi  to  l»o  Oeritua!  |fave**  I  Vii It  f'K  JS  Sa. 

Thu*  t.’iven  IVTti*  »•  atiit  :rilT*wS. 

Ir*«i  table  f..r  Salinuv  .total  to  enter  eoltunn  one  at  lower  limit  of  tra- 

I .  rat ure  interval  i  I.Mtii 

obtain  hv»  f  faetor  la«f  three 

value  in  if  lotuiuii  <lUC it*  of 

eotmnn  two  .  three  .  rtveti  !< 

i*>  Ttivu  vi  ft 

iVitKyrii  *  rotitol  to  Iwotfreimat  jdaieni  ANjtlVKH  Jl!ti 

it'  S  Naval  thewiu*ra|ihle  vHBre.  1061! 
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Tabu:  10— Determining  Density  of  8<«  W«trr— Continued 

OBBXTT  (♦,) 

Salinity  lD.00°/o*  to  l9,99°/oo 


mi 

«•« 

f 

2i*.68 

i*.70 

.72 

.69 

.76 

.68 

.79 

.67 

.83 

.66 

.71*90 

.87 

.65 

.90 

.61* 

•9i* 

.63 

.98 

.62 

25.01 

I1.6I 

.05 

.60 

.09 

.59 

.12 

.58 

.16 

.57 

.20 

.56 

.23 

.55 

.71*85 

.27 

.51* 

.31 

.53 

.31* 

.52 

.38 

.51 

.Ii2 

.50 

.16 

.1*9 

.1*9 

.I18 

25.53 

■m 

.56 

.1*6 

.60 

.16 

.63 

.1*1* 

.67 

.1*3 

.71 

.1*2 

•71* 

.78 

.la 

.U> 

.71*75 

.81 

.39 

.85 

.38 

.89 

.37 

.92 

.36 

.96 

.35 

.99 

.31* 

26.03 

.06 

m 

.71*70 

.10 

.31 

.13 

.30 

T.  *C. 

«r» 

f 

28.99 

3.1*6 

•71*1*0 

29.02 

3.1*5 

.0$ 

.1*1* 

•08 

.1*3 

.12 

.1*2 

.15 

•la 

.18 

.1*0 

•21 

.39 

.25 

.38 

.71*30 

•28 

.37 

.31 

.36 

•3U 

.35 

.38 

•31* 

•la 

•33 

•10* 

.32 

.1*7 

.31 

29.50 

3.30 

.51* 

.29 

.57 

.26 

•60 

.27 

.63 

.26 

.66 

.25 

.70 

•21* 

.73 

.76 

.23 

•22 

.71*30 

.79 

•21 

.82 

•20 

.86 

.19 

•89 

•18 

.92 

.17 

.95 

.16 

.96 

.35 

II*  ^ 


27.72 

•75 

.78 

.82 

.8$ 

.88 

.92 

.95 

.98 


28.01 

.05 

.08 

.11 

.lit 

.17 

.21 

.21* 

.27 

.30 

.33 

.36 

.1*0 

.1*3 

.1*6 

.1*9 


28.52 

.56 

.59 

.62 

.65 

.68 

.71 

.75 

.78 

.81 

.81* 

.87 


11.01* 

.03 

.02 

.01 

.00 

10.99 

.98 

.97 

.96 

.95 

.91* 

.93 


.71*70 


.71*60 


.71*60 


m 

f 

28.90 

10.92 

.93 

.91 

.7b60 

.97 

•90 

29.00 

10.69 

•03 

.88 

.06 

.87 

.09 

.86 

•12 

.85 

.15 

.81* 

.18 

.83 

•21 

.62 

.25 

.81 

.71*50 

.28 

.80 

.31 

.79 

•3U 

.78 

.37 

.77 

.1*0 

.76 

.1*3 

.75 

.1*6 

.7b 

.1*9 

.73 

29.52 

10.72 

.56 

.71 

.59 

.70 

.62 

.69 

.65 

.68 

.68 

.67 

.71 

.66 

.71* 

.77 

.65 

.6b 

.71*50 

.80 

.63 

.83 

.62 

.86 

.61 

• 

OD 

.60 

.92 

.59 

.96 

.58 

.99 

.57 
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Tabu  10. — Determining  Den-iiy  of  Hen  Wairr  t'outiuunl 


mam  («r() 

Salinity  30.00®/oo  to  39,W°/oo 


.1 1  f>  [lanilhtit  h'  of  Ocnmofjrnphir 

Tabu:  Id.  I  tolonnifiing  I  Vn-ily  of  Son  Wat  or  C.ntlnuH 

DENSITI  (<rt) 


Salinity  30.00°/oo  to  39,99°/«> 


Tabh*  for  (’otnputation*  ntui  ('otunxion* 


Tailk  10.  -  iH'U'rmininK  I H* u - i t v  of  Sea  Water  -Continual 

DENSITY  (<r,) 


Salinity  30,00°/oo  to  39»99°/oo 


T.  *C. 

c» 

f 

1X3 

f 

■X3 

25*65 

19.<l0 

27.01 

18.98 

28.32 

18.56 

.68 

.39 

.oa 

.97 

.36 

.55 

.71 

.38 

.07 

.96 

.39 

.5a 

.75 

.37 

.11 

.95 

.a2 

.53 

.78 

.36 

.751*0 

.Hi 

.9a 

.as 

.52 

.81 

.17 

.93 

.as 

.51 

.85 

iHsis 

.20 

.92 

.88 

.33 

.23 

.91 

28.51 

1 

.91 

.32 

.26 

.90 

.7520 

.5a 

Wmi 

,9h 

.31 

.30 

.89 

.57 

.U8 

.98 

.30 

.33 

.88 

.60 

.U7 

.36 

.87 

.63 

.aa 

26.01 

19.29 

.39 

.86 

.66 

.as 

.0U 

.28 

.Ii2 

.85 

.69 

.aa 

.08 

.27 

.li5 

.sa 

.72 

.a3 

.11 

.26 

.18 

.83 

.75 

.a2 

.11* 

.25 

— 

.78 

.ai 

.17 

.21* 

27.52 

18.82 

.81 

.ao 

.21 

.23 

.55 

.81 

.85 

.39 

*21* 

.22 

.7530 

.56 

.80 

.88 

.38 

.27 

.21 

.61 

.79 

.91 

.37 

.30 

.20 

.6a 

.78 

.9a 

.36 

.3a 

.19 

.67 

.77 

.97 

.35 

.37 

.18 

.70 

.76 

.10 

.17 

.7a 

.75 

29.00 

18.3a 

.1*3 

.16 

.77 

.7a 

.7520 

.03 

.33 

*i<6 

.15 

.80 

..73 

.06 

.32 

.83 

.72 

.09 

.31 

26.50 

19.11 

.86 

.71 

.12 

.30 

.53 

.13 

.89 

.70 

.15 

.29 

.56 

.12 

.92 

.69 

.18 

.28 

.59 

.11 

.95 

.68 

.21 

.27 

.63 

.10 

.98 

.67 

.2a 

.26 

.66 

.09 

.27 

.25 

.69 

.08 

26.02 

18.66 

.30 

.2a 

.72 

.07 

.7530 

.05 

.65 

.33 

.23 

.75 

.06 

.08 

.6a 

.36 

.22 

.79 

.05 

.11 

.63 

.39 

.21 

.82 

.oa 

.ia 

.62 

.a2 

.20 

.85 

.03 

.17 

.61 

.7510 

.a5 

.19 

.88 

.02 

.20 

.60 

.as 

.18 

.91 

.01 

.23 

.59 

.95 

.00 

.26 

.58 

UB! 

18.17 

.98 

18.99 

.29 

.57 

SeJ 

.16 

.'.is 
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Table  10.— Determining  Density  of  Sen  Water— Continued 


DENSITY  (Jrt) 

Salinity  30.00%o  to  39.99%o 
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Taiile  11.— Determining  Fleet  ri  cal  Conductivity  of  Sen  Water 
EX  AM  PEE  OF  COMPUTATION: 

(liven  a  tein|*erature  of  10.00°  ('.  ami  salinity  of  34.26%.  eoni|mt(>  the  eleetrienl 
conductivity  or  L- value  (mhos/cm1). 

1.  Select  the  salinity  interval  of  30.00  to  39.99%«. 

2.  In  column  one  find  the  temiterature  interval  in  which  10.00*  ('.  falls  and  round  to 
llie  nearest  (upi>er  in  this  example)  limit  of  the  interval  or  120.00°  C. 

:t.  Kntering  column  one  at  20.00°  <’.  read  the  corresi>onding  L-value  of  .0417  in  column 
two.  This  is  the  correct  1,-value  for  the  base  of  the  salinity  interval,  that  is,  for  n  salinity 
of  30.00%.  and  temi»eraturo  of  10.90°  C. 

4.  To  find  the  correct  1,-value  for  the  given  salinity  of  .'14.26%..  multiply  the  desig¬ 
nated  f-factor  (.001216)  in  column  three  hy  the  last  three  digits  of  the  given  salinity 
( 4.26 1 .  observing  decimal  places,  and  add  the  value  obtained  to  the  base  value  .0417. 

Round  the  value  obtained  (.01688016)  to  four  decimal  places.  ANSWER  .0469. 

Thus :  (liven  19.90°  C\  and  34.26%.  S. 

From  table  for  Salinity  30.00%.  to  39.99%*  enter  column  one  at  nearest  limit  of  tem- 
I>eniture  interval  (20.00)  : 

Obtain  base  f-factor  last  three 

1,-valtle  in  of  column  digits  of 

column  two  -f-  •  three  X  given  S. 

.<H17  .001216  4.26 

.(M6NS010  ( round  to  four  decimal  places  I  AXSWKR  .0409  ( mhos/enr) 

( I'.S.  Naval  Oceanographic  Office,  1962  > 
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Turn  II  Ih-iiTiiiiniiiK  Kln-lriciil  ('.tiiiliullvliy  of  Si-ii  Wiilrr  i 'mitiiiiml 
KI.HTltHWI.  roMtl VTIVITY  il,i 
Snlinlty  W‘ / oo  In  Him  oo 


KMSM 

L 

f 

1  -2.00 

.0002 

.000842 

i 

• 

\A 

o 

855 

-1.00 

868 

-o.5o 

881 

0.00 

.0002 

89b 

o.$o 

908 

1.00 

.0002 

922 

1.50 

937 

2.00 

.0002 

951 

2.50 

965 

3.00 

.0002 

979 

3.50 

993 

li.OO 

.0002 

.001008 

lj.50 

1022 

5.00 

.0002 

1036 

5.50 

1051 

6.00 

.0002 

1065 

6.50 

1080 

7.00 

.0002 

109b 

7.50 

.0003 

1109 

8.00 

.0003 

112b 

8.50 

1138 

9.00 

.0003 

1153 

9.50 

1167 

10.00 

.0003 

1182 

10.50 

1197 

11.00 

.0003 

1213 

11.50 

1228 

12.00 

.0003 

12b3 

12.50 

1259 

13.00 

.0003 

127b 

13.50 

1289 

lb.00 

.0003 

130b 

IU.50 

1320 

ID 

L 

f 

15.00 

.0003 

.001335 

15.50 

1351 

16.00 

.0003 

1367 

16.50 

1383 

17.00 

.0003 

1399 

17.50 

.000b 

lbl5 

18.00 

.ooob 

lb30 

18.50 

lbb6 

19.00 

•000b 

1462 

19.50 

lb78 

20.00 

.000b 

lb9b 

20.50 

1510 

21.00 

•ooob 

1527 

21.50 

l5b3 

22.00 

.ooob 

1560 

22.50 

1576 

23.00 

.ooob 

1592 

23.50 

1609 

2b.00 

.ooob 

1625 

2b.50 

1642 

25.00 

.ooob 

1658 

25.50 

167b 

26.00 

.ooob 

1690 

26.50 

1706 

27.00 

,000b 

1722 

27.50 

.0005 

1738 

28.00 

.0005 

175b 

23.50 

1770 

29.00 

.0005 

1786 

29.50 

1802 

30.00 

.0005 

1818 

321 


Tabl-fx  for  Computation x  an/f  <  'on  rrrsion* 

Taiiu  H.  iMi-riiiiiiiiiK  Klwtrirnl  t'oiiilmllvily  of  Si-ii  Wiitcr  t'ontinutil 
KI.K< 'Tltlt'AI.  roSIHTTI VITY  '!  • 

Salinity  10%.  to  UUH*%. 


■Dl 

L  f 

-2.00 

.0066 

.000778 

-1.50 

87 

790 

-1.00 

89 

802 

-o.5o 

.0090 
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Tabu:  l«l.  -Oxygen  < 'oimwimut 

Cooverclon  fran  mill lgrem-e tan*  per  liter  to  mill il i ter •  per  liter 
(l  alii lgrea-atan  per  liter  of  0g  s  11.196  millllitere  per  liter  of  Og) 


Milllgrom- 

etcBe/llter 


of  Oq 

.000 

.001 

.002 

.003 

.004 

.005 

.006 

.007 

.008 

.009 

0.00 

0.00 

0.01 

0.02 

0.03 

0.04 

0.06 

0.07 

0.08 

0.09 

0.10 

0.01 

0.11 

0.12 

0.13 

0.15 

0.16 

0.17 

0.18 

0.19 

0.20 

0.21 

0.02 

0.22 

0.24 

0.25 

0.26 

0.27 

0.28 

0.29 

0.30 

0.31 

0.32 

0.03 

0.34 

0.35 

0.36 

0.37 

O.38 

0.39 

0.40 

0.4l 

0.43 

0.44 

0.0k 

0.45 

0.46 

0.47 

0.48 

0.49 

0.50 

0.52 

0.53 

0,54 

0.55 

0.05 

O.56 

0.57 

0.58 

0.59 

0.60 

0.62 

O.63 

0.64 

0.65 

0.66 

0.06 

0.67 

0.68 

O.69 

0.71 

0.72 

0.73 

0.74 

0.75 

0.76 

0.77 

0.07 

0.78 

0.79 

0.8l 

0.82 

0.83 

0.84 

0.85 

0.86 

0.87 

0.88 

0.08 

0.90 

O.91 

0.92 

0.93 

0.94 

0.95 

O.96 

0.97 

0.99 

1.00 

0.09 

1.01 

1.02 

1.03 

1.04 

1.05 

1.06 

1.07 

I.09 

1.10 

1.11 

0.10 

1.12 

1.13 

1.14 

1.15 

1.16 

1.18 

1.19 

1.20 

1.21 

1.22 

0.11 

1.23 

1.24 

1.25 

1.27 

1.28 

1.29 

1.30 

1.31 

1.32 

1.33 

0.12 

1.3* 

1.35 

1.37 

1.38 

1.39 

1.40 

1.4l 

1.42 

1.43 

1.44 

0.13 

1.46 

1.47 

1.48 

1.49 

1.50 

1.51 

1.52 

1.53 

1.55 

1.56 

0.14 

1.57 

1.58 

1.59 

1.60 

1.61 

1.62 

1.63 

1.65 

1.66 

1.67 

0.15 

1.68 

1.69 

1.70 

1.71 

1.72 

1.74 

1.75 

1.76 

1.77 

1.78 

0.16 

1.79 

1.80 

1.8l 

1.82 

1.84 

1.85 

1.86 

1.87 

1.88 

1.89 

0.17 

I.90 

1.91 

1.93 

1.94 

1.95 

1.96 

1.97 

1.98 

1.99 

2.00 

0.18 

2.02 

2.03 

2,04 

2.05 

2.06 

2.07 

2.08 

2.09 

2.10 

2.12 

0.19 

2-13 

2.14 

2.15 

2.16 

2.17 

2.18 

2.19 

2.21 

2.22 

2.23 

0.20 

2.24 

2.25 

2.26 

2.27 

2.28 

2.30 

2.31 

2.32 

2.33 

2.34 

0.21 

2.35 

2.36 

2.37 

2.38 

2.40 

2.41 

2.42 

2.43 

2.44 

2.45 

0.22 

2.46 

2.47 

2.49 

2.50 

2.51 

2.52 

2.53 

2.54 

2.55 

2.56 

0.23 

2.58 

2.59 

2.60 

2.61 

2.62 

2.63 

2.64 

2.65 

2.66 

2.68 

0.2h 

2.69 

2.70 

2.71 

2.72 

2.73 

2.74 

2.75 

2-77 

2.78 

2.79 

0.25 

2.80 

2.81 

2.82 

2.83 

2.84 

2.85 

2.87 

2.88 

2.89 

2.90 

0.26 

2.91 

2.92 

2.93 

2.94 

2.96 

2.97 

2.98 

2-99 

3.00 

3.01 

0.27 

3.02 

3.03 

3-05 

3.06 

3.07 

3.08 

3-09 

3-10 

3.11 

3.12 

0.28 

3.13 

3.15 

3.16 

3-17 

3.18 

3.19 

3.20 

3-21 

3.22 

3.24 

0.29 

3.25 

3.26 

3.27 

3.28 

3.29 

3-30 

3.31 

3.33 

3.34 

3.35 

0.30 

3.36 

3.37 

3.38 

3-39 

3.40 

3.41 

3.43 

3.44 

3.45 

3.46 
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Tami.k  13.  -OxyKen  ConviTsInn*  <'  ml  limed 

Conversion  from  m521igram-atome  per  liter  to  alllilitere  per  liter 
(l  milligram-atom  per  liter  of  Og  a  11. 196  Billilite.s  per  liter  of  Og) 


;MM'  Handbook  of  Oceanographic  Table* 

I'aiiu:  |3.  <>xy«pi.  Con  version* Continued 

Conversion  frcm  milligrem-eton*  per  liter  to  milliliter*  per  liter 
(l  alxllgrea-etCB  per  liter  of  Og  =  II.I96  milliliter*  per  liter  of  02) 


Milligram- 

•tone/liter 


of  02 

.000 

.001 

.002 

.003 

.004 

.005 

.006 

.007 

.008 

.009 

0.6l 

6.83 

6.84 

6.85 

6.86 

6.87 

6.89 

6.90 

6.91 

6.92 

6.93 

0.62 

6.94 

6.95 

6.96 

6.98 

6.99 

7.00 

7.01 

7.02 

7.03 

7.04 

O.63 

7.05 

7.06 

7.08 

7.09 

7.10 

7.11 

7.12 

7-13 

7.14 

7.15 

0.64 

7.17 

7.18 

7.19 

7.20 

7.21 

7.22 

7.23 

7-24 

7.26 

7.27 

0.65 

7.28 

7.29 

7-30 

7.31 

7.32 

7.33 

7.34 

7.36 

7.37 

7.38 

0.66 

7.39 

7.40 

7.41 

7.42 

7.43 

7.45 

7.46 

7.47 

7.48 

7.49 

O.67 

7.50 

7.51 

7.52 

7.53 

7.55 

7.56 

7.57 

7.58 

7.59 

7.60 

0.6S 

7.61 

7.62 

7.64 

7.65 

7.66 

7.67 

7.68 

7.69 

7.70 

7.71 

O.69 

7.73 

7.74 

7.75 

7.76 

7.77 

7.78 

7.79 

7.80 

7.81 

7.83 

0.70 

7.84 

7-85 

7.86 

7.87 

7.88 

7.89 

7.90 

7.92 

7.93 

7.94 

0.71 

7.95 

7.96 

7.97 

7.98 

7-99 

8.01 

8.02 

8.03 

8.04 

8.05 

0.72 

8.06 

8.07 

8.08 

8.09 

8.11 

8.12 

8.13 

8.14 

8.15 

8.16 

0.73 

8.17 

8.18 

8.20 

8.21 

8.22 

8.23 

8.24 

8.25 

8.26 

8.27 

0.74 

8.29 

8-30 

8.31 

8.32 

8.33 

8.34 

8.35 

8.36 

8.37 

8.39 

0.75 

8.4o 

8.4i 

8.42 

8.43 

8.44 

8.45 

8.46 

8.48 

8.49 

8.50 

0.76 

8.51 

8.52 

8.53 

8.54 

8.55 

8.56 

8.98 

8.59 

8.60 

8.61 

0.77 

8.62 

8.63 

8.64 

8.65 

8.67 

8.68 

8.69 

8.70 

8.71 

8.72 

0.78 

8.73 

8.74 

8.76 

8.77 

8.78 

8.79 

8.80 

8.81 

8.82 

8.83 

0.79 

3.84 

8.86 

8.87 

8.88 

8.89 

8.90 

8.91 

8.92 

8.93 

8.95 

0.80 

8.96 

8.97 

8.98 

8.99 

9.00 

9.01 

9-02 

9.04 

9.05 

9.06 

0.8l 

9-07 

9.08 

9.09 

9.10 

9.11 

9.12 

9.14 

9.15 

9.16 

9.17 

0.82 

9.18 

9-19 

9.20 

9.21 

9.23 

9.24 

9-25 

9.26 

9.27 

9.28 

0.83 

9.29 

9-30 

9-32 

9.33 

9.34 

9.35 

9.36 

9.37 

9.38 

9.39 

0.84 

9.40 

9-42 

9.43 

9.44 

9.45 

9.46 

9.47 

9.48 

9.49 

9.51 

0.85 

9-52 

9.53 

9.54 

9-55 

9.56 

9-57 

9.58 

9.59 

9.61 

9.62 

0.86 

9.63 

9.64 

9.65 

9.66 

9.67 

9.68 

9-70 

9.71 

9.72 

9.73 

0.87 

9.74 

9.75 

9-76 

9.77 

9.79 

9.80 

9.81 

9.82 

?  83 

9.84 

0.88 

9.85 

9.86 

9.87 

9.89 

9.90 

9-91 

9.92 

9-93 

9-94 

9.95 

O.89 

9.96 

9-98 

9.99 

10.00 

10.01 

10.02 

10.03 

10.04 

10.05 

10.07 

0.90 

10.08 

10.09 

10.10 

10.11 

10.12 

10.13 

10.14 

10.15 

10.17 

10.18 
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Tani.k  13.— Oxygen  Conver«i<inn — Continued 

Convereion  from  milligram-ataos  per  liter  to  milliliter*  per  liter 
(l  milllgram-atcn  per  liter  of  02  =  11  *196  milliliters  per  liter  of  Og) 


Milligram- 

atons/llter 


o2 

.000 

.001 

.002 

.003 

.004 

.005 

.006 

.007 

.008 

.009 

0.91 

10.19 

10.20 

10.21 

10.22 

10.23 

10.24 

10.26 

10.27 

10.28 

10.29 

0.92 

10.30 

10.31 

10.32 

10.33 

10.35 

10.36 

10.37 

10.38 

10.39 

10.40 

0.93 

10.41 

10.42 

10.43 

10.45 

10.46 

10.47 

10.48 

10.49 

10.50 

10.51 

0.94 

10.52 

10.54 

10.55 

IO.56 

10.57 

IO.58 

10-59 

10.60 

10.61 

IO.63 

0.95 

10.64 

10.65 

10.66 

10.67 

10.68 

10.69 

10.70 

10.71 

10.73 

10.74 

0.96 

10.75 

10.76 

10.77 

10.78 

10.79 

10.80 

10.82 

10.83 

10.84 

10.85 

0.97 

10.86 

10.87 

10.88 

10.89 

10.90 

10.92 

10.93 

10.94 

10.95 

10.96 

0.98 

10.97 

10.98 

10.99 

11.01 

11.02 

11.03 

11.04 

11.05 

11.06 

11.07 

0.99 

11.08 

11.10 

ll.ll 

11.12 

11.13 

11.14 

11.15 

11.16 

11.17 

11.18 

1.00 

11.20 

11.21 

11.22 

11.23 

11.24 

11.25 

11.26 

11.27 

21.29 

11.30 

1.01 

11.31 

11.32 

11.33 

11. 34 

11.35 

11.36 

11-38 

11.39 

11. 40 

11. 4i 

1.02 

11.42 

11.43 

11.44 

11.45 

11.46 

11.48 

11.49 

11.50 

11.51 

11.52 

1.03 

11.53 

11.54 

11.55 

11.57 

11.58 

11.59 

11.60 

11.61 

11.62 

11.63 

1.0k 

11.64 

11.66 

11.67 

11.68 

11.69 

11.70 

11.71 

11.72 

11.73 

11.74 

1.05 

11.76 

11.77 

11.78 

11.79 

11.80 

11.81 

11.82 

11.83 

11.85 

11.86 

1.06 

11.87 

11.88 

11.89 

11.90 

11.91 

11.92 

11-93 

11.95 

11.96 

11.97 

1.07 

11.98 

11.99 

12.00 

12.01 

12.02 

12.04 

12.05 

12.06 

12.07 

12.08 

1.08 

12.09 

12.10 

12.11 

12.13 

12.14 

12.15 

12.16 

12.17 

12.18 

12.19 

1.09 

12.20 

12.21 

12.23 

12.24 

12.25 

12.26 

12.27 

12.28 

12.29 

12.30 

1.10 

12.32 

12.33 

12.34 

12.35 

12.36 

12.37 

12.38 

12.39 

12.41 

12.42 

1.11 

12.43 

12.44 

12.45 

12.46 

12.47 

12.48 

12.49 

12.51 

12.52 

12.53 

1.12 

12.54 

12.55 

12.56 

12.57 

12.58 

12.60 

12.61 

12.62 

12.63 

12.64 

1.13 

12.65 

12.66 

12.67 

12.69 

12.70 

12.71 

12.72 

12.73 

12.74 

12.75 

1.14 

12.76 

12.77 

12.79 

12.80 

12.81 

12.82 

12.83 

12.84 

12.85 

12.86 

1.15 

12.88 

12.89 

12.90 

12.91 

12.92 

12.93 

12.94 

12.95 

12.96 

12.98 

1.16 

12.99 

13.00 

13.01 

13.02 

13.03 

13.04 

13.05 

13-07 

13.08 

13.09 

1.17 

13.10 

13.11 

13.12 

13.13 

13.14 

13.16 

13.17 

13.18 

13.19 

13.20 

1.18 

13.21 

13.22 

13.23 

13.24 

13.26 

13.27 

13.28 

13.29 

13.30 

13.31 

1.19 

13.32 

13.33 

13.35 

13.36 

13.37 

13.38 

13.39 

13.40 

13.41 

13.42 

1.20 

13.44 

13.45 

13.46 

13.^7 

13.48 

13.49 

13.50 

13.51 

13.52 

13.54 
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Taw*;  l’i  <  JxygtMt  «  ,Mii\vr*inn<« 

Conversion  from  milligram-atom*  per  liter  to  milliliters  per  liter 
(l  mil 11  gram- &t an  per  liter  of  Og  ■  11. 196  milliliters  per  liter  of  03) 


Milllgram- 

atoms/liter 


•  o2 

.000 

.001 

.002 

.003 

1.21 

13.55 

13*56 

13.57 

13.58 

1.22 

13.66 

13.67 

13.68 

13.69 

1.23 

13-77 

13.78 

13.79 

13.80 

1.24 

13.88 

13.89 

13.91 

13.92 

1.25 

14.00 

14.01 

14.02 

14.03 

1.26 

14.11 

14.12 

14.13 

14.14 

1.27 

14.22 

14.23 

14.24 

14.25 

1.28 

14.33 

14.34 

14.35 

14.36 

1.29 

14.44 

14.45 

14.47 

14.48 

1.30 

14.55 

14.57 

14.58 

14.59 

1.31 

14.67 

14.68 

14.69 

14.70 

1.32 

14.78 

14.79 

14.80 

14.81 

1.33 

1.34 

14-89 

15.00 

14.90 

14.91 

14.92 

.004 

.005 

.006 

.007 

.008 

.009 

13-59 

13.60 

13.61 

13.63 

13.64 

13.65 

13.70 

13.72 

13.73 

13.74 

13.75 

13.76 

13.82 

13.83 

13.84 

13.85 

13.86 

13.87 

13.93 

13.94 

33.95 

13.96 

13.97 

13.98 

14.04 

14.05 

14.06 

14.0? 

14.08 

14.10 

14.15 

14.16 

14.17 

14.19 

14.20 

l4.a 

14.26 

14.27 

14.29 

14.30 

14.31 

14.32 

14.38 

14.39 

14.40 

l4.4l 

14.42 

14.43 

14.49 

14.50 

14.51 

14.52 

14.53 

14.54 

14. 60 

14.61 

14.62 

14.63 

14.64 

14.66 

14.71 

14.72 

14.73 

14.75 

14.76 

14.77 

14.82 

14.83 

14.85 

14.86 

14.87 

14.88 

14.94 

14.95 

14.96 

14.97 

14.98 

14.99 
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T*mi.  13  i '.nm-r»i.>ii«  <'.mnnunl 

Conversion  fro*  *1111  grans  per  liter  to  mill 11 iters  per  liter  (ifTP) 

(l  ng/l  =  0.6990  ml/l) 


NilllcnM 


per 

Liter  of  ©2  .00  .Cl  .02  .03 


0.0 

0.00 

0.01 

0.01 

0.02 

0.1 

0.07 

0.06 

0.06 

0.09 

0.2 

0.1* 

0.15 

0.15 

0.16 

o.3 

0.21 

0.22 

0.22 

0.23 

0.4 

0.26 

0.29 

0.29 

0.30 

0.5 

0.35 

0.36 

0.36 

0.37 

0.6 

0.42 

0.43 

0.43 

0.44 

0.7 

0.49 

0.50 

0.5C 

0.51 

0.8 

0.56 

0.57 

0.57 

0.58 

0.9 

O.63 

0.64 

0.64 

O.65 

.04 

.05 

.06 

.07 

.06 

.09 

0.03 

0.03 

0.04 

0.05 

0.06 

0.06 

0.10 

0.10 

0.11 

0.12 

0.13 

0.13 

0.17 

0.17 

0.18 

0.19 

0.20 

0.20 

0.24 

0.24 

0.25 

0.26 

0.27 

0.27 

0.31 

0.31 

0.32 

0.33 

0.34 

0.34 

O.36 

O.38 

0.39 

0.40 

0.41 

0.41 

0.45 

0.45 

0.46 

0.47 

0.48 

0.48 

0.52 

0.52 

0.53 

0.54 

0.55 

0.55 

0.59 

0.59 

0.60 

0.6l 

0.62 

0.62 

0.66 

0.66 

0.67 

0.68 

0.69 

0.69 

nilliliters/llter 

1.0 

0.70 

2.0 

1.40 

3-0 

2.10 

4.0 

2.80 

5-0 

3.50 

6.0 

4.20 

7.0 

4.90 

8.0 

5.60 

9.0 

6.30 

10.0 

7.00 

11.0 

7-70 

nilllgrens/liter 

■111  llitera/l  iter 

12.0 

8.40 

13-0 

9-10 

14.0 

9.80 

15-0 

10-50 

16.0 

11.20 

17.0 

II.90 

18.0 

12.60 

19.0 

13.30 

20.0 

14.00 

21.0 

14.70 

22.0 

15-40 

Kxsnplc :  Convert  5*65  mill  Hr— e/liter  of  Oj  to  sill  illtero/l  iter. 

5.00  alllleeM/1  iter  :  3-50 
0.65  nlll  Lgrane/l iter  •  0.45 

T75  nillllitere/iiter  (erne.) 
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Tahii  I'i  I‘Ih»|4uii>-  « '•■in ••rollin' 

Conversion  fro*  aicrogreae  par  liter  of  P04  to 
aicrograa-atoas  per  liter  of  P04-P 

(1  I  of  PO.- 0.010529  g-at  of  PO.-P) 


Micro*  ran* 
per  Liter 

of  POj,  0  0  0.1  0.2  0.3  0.4  0.5  0.6  0.7  0.8  0.9 


00  0.00  0.00  0.00  0.00  0.00  0.01  0.01  0.01  0.0!  0.01 


I 


I 


Micrograa* 
per  Liter 


of  P04 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

00 

0.00 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 

0.08 

0.09 

10 

0.11 

0.12 

0.13 

0.14 

0.15 

0.16 

0.17 

0.18 

0.19 

0.20 

20 

0.21 

0.22 

0.23 

0.24 

0.25 

0.26 

0.27 

0.28 

0.29 

0.31 

30 

0.32 

0.33 

0.34 

0.35 

0.36 

0.37 

0.38 

0.39 

0.40 

0.41 

40 

0.42 

0.43 

0.44 

0.45 

0.46 

0.47 

0.48 

0.49 

0.51 

0.52 

50 

0.53 

0.54 

0!  55 

0.56 

0.57 

0.58 

0.59 

0.60 

0.61 

0.62 

60 

0.63 

0.64 

0.65 

0.66 

0.67 

0.68 

0.69 

0.71 

0.72 

0.73 

70 

0.74 

0.75 

0.76 

0.77 

0.78 

0.79 

0.80 

0.81 

0.82 

0.83 

80 

0.84 

0.85 

0.86 

0.87 

0.88 

0.89 

0.91 

0.92 

0.93 

0.94 

90 

0.95 

0.96 

0.97 

0.98 

0.99 

1.00 

1.01 

1.02 

1.03 

1.04 

100 

1.05 

1.06 

1.07 

1.08 

1.10 

1.11 

1.12 

1.13 

1.14 

1.15 

no 

1.16 

1.17 

1.18 

1.19 

1.20 

1.21 

1.22 

1.23 

1.24 

1.25 

120 

1.26 

1.27 

1.28 

1.30 

1.31 

1.32 

1.33 

1.34 

1.35 

1.36 

130 

1.37 

1.38 

1.39 

1.40 

1.41 

1.42 

1.43 

1.44 

1.45 

1.46 

140 

1.47 

1.48 

1.50 

1.51 

1.52 

1.53 

1.54 

1.55 

1.56 

1.57 

150 

1.58 

1.59 

1.60 

1.61 

1.62 

1.63 

1.64 

1.65 

1.66 

1.67 

160 

1.68 

1.70 

1.71 

1.72 

1.73 

1.74 

1.75 

1.76 

1.77 

1.78 

170 

1.79 

1.80 

1.81 

1.82 

1.83 

1.44 

1.85 

1.86 

1.87 

1.88 

180 

1.90 

1.91 

1.92 

1.93 

1.94 

1.95 

1.96 

1.97 

1.98 

1.99 

190 

2.00 

2.01 

2.02 

2.03 

2.04 

2.05 

2.06 

2.07 

2.08 

2.10 

200 

2.11 

2.12 

2.13 

2.14 

2.15 

2.16 

2.17 

2.18 

2.19 

2.20 

210 

2.21 

2.22 

2.23 

2.24 

2.25 

2.26 

2.27 

2.28 

2.30 

2.31 

220 

2.32 

2.33 

2.34 

2.35 

2.36 

2.37 

2.38 

2.39 

2.40 

2.41 

230 

2.42 

2.43 

2.44 

2.45 

2.46 

2.47 

2.48 

2.50 

2.51 

2.52 

240 

2.53 

2.54 

2.55 

2.56 

2.57 

2.58 

2.59 

2.60 

2.61 

2.62 

250 

2.63 

2.64 

2.65 

2.66 

2.67 

2.68 

2.70 

2.71 

2.72 

2.73 

260 

2.74 

2.75 

2.76 

2.77 

2.78 

2.79 

2.80 

2.81 

2.82 

2.83 

270 

2.84 

2.85 

2.86 

2.87 

2.88 

2.90 

2.91 

2.92 

2.93 

2.94 

280 

2.95 

2.96 

2.97 

2.98 

2.99 

3.00 

3.01 

3.02 

3.03 

3.04 

290 

3.05 

3.06 

3.07 

3.08 

3.10 

3.11 

3.12 

3.13 

3.14 

3.15 

300 

3.16 

3.17 

3.18 

3.19 

3.20 

3.21 

3.22 

3.23 

3.24 

3.25 

310 

3.26 

3.27 

3.29 

3.30 

3.31 

3.32 

3.33 

3.34 

3.35 

3.36 

320 

3.37 

3.38 

3.39 

3.40 

3.41 

3.42 

3.43 

3.44 

3.45 

3.46 

330 

3.47 

3.49 

3.50 

3.51 

3.52 

3.53 

3.54 

3.55 

3.56 

3.57 

340 

3.58 

3.59 

3.60 

3.61 

3.62 

3.63 

3.64 

3.65 

3.66 

3.67 

350 

3.69 

3.70 

3.71 

3.72 

3.73 

3.74 

3.75 

3.76 

3.77 

2.78 
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Taiik  t<:  .\ilrllf  «'n  iversiim* 

Conversion  froo  mlcrogrems  per  liter  of  NO*  to  nlcrogram-etoaa  per  liter  of  NO.-H 
(1  tig  of  N02  •»  0.0217365  ug  -  at  of  N02-H) 


Mlcrcgrams 


per  Liter 
of  NOj 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

00 

0.00 

0.02 

0.04 

0.07 

0.09 

0.11 

0.13 

0.15 

0.17 

0.20 

10 

0.22 

0.24 

0.26 

0.28 

0.30 

0.33 

0.35 

0.37 

0.39 

0.41 

20 

0.43 

0.46 

0.48 

0.50 

0.52 

0.54 

0.57 

0.59 

0.61 

0.63 

30 

0.65 

0.67 

0.70 

0.72 

0.74 

0.76 

0.78 

0.80 

0.83 

0.85 

40 

0.87 

0.89 

0.91 

0.93 

0.96 

0.98 

1.00 

1.02 

1.04 

1.07 

50 

1.09 

1.11 

1.13 

1.15 

1.17 

1.20 

1.22 

1.24 

1.26 

1.28 

60 

1.30 

1.33 

1.35 

1.37 

1.39 

1.41 

1.43 

1.46 

1.48 

1.50 

70 

1.52 

1.54 

1.57 

1.59 

1.61 

1.63 

1.65 

1.67 

1.70 

1.72 

80 

1.74 

1.76 

1.78 

1.80 

1.83 

1.85 

1.87 

1.89 

1.91 

1.93 

90 

1.96 

1.98 

2.00 

2.02 

2.04 

2.06 

2.09 

2.11 

2.13 

2.15 

100 

2.17 

2.20 

2.22 

2.24 

2.26 

2.28 

2.30 

2.33 

2.35 

2.37 

110 

2.39 

2.41 

2.43 

2.46 

2.48 

2.50 

2.52 

2.54 

2.56 

2.59 

120 

2.61 

2.63 

2.65 

2.67 

2.70 

2.72 

2.74 

2.76 

2.78 

2.80 

130 

2.83 

2.85 

2.87 

2.69 

2.91 

2.93 

2.96 

2.98 

3.00 

3.02 

140 

3.04 

3.06 

3.09 

3.11 

3.13 

3.15 

3.17 

3.20 

3.22 

3.24 

150 

3.26 

3.28 

3.30 

3.33 

3.35 

3.37 

3.39 

3.41 

3.43 

3.46 

160 

3.48 

3.50 

3.52 

3.54 

3.56 

3.59 

3.61 

3.63 

3.65 

3.67 

170 

3.70 

3.72 

3.74 

3.76 

3.78 

3.80 

3.33 

3.85 

3.87 

3.89 

180 

3.91 

3.93 

3.96 

3.98 

4.00 

4.02 

4.04 

4.06 

4.09 

4.11 

190 

4.13 

4.15 

4.17 

4.20 

4.22 

4.24 

4.26 

4.28 

4.30 

4.33 

200 

4.35 

4.37 

4.39 

4.41 

4.43 

4.46 

4.48 

4.50 

4.52 

4.54 
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Tabu.  17.  Xltrnli- 

Conversion  from  microgrems  per  liter  of  NO.  to  microgram-etoms  per  liter  of  NO  -N 

3  3 


Micrograms  per 


liter  of  NO. 

) 

00 

01 

02 

03 

04 

05 

06 

07 

09 

00  j 

00.0 

00.0 

00.1 

00.1 

00.1 

00.1 

00.1 

00.1 

ESI 

00.2 

00.2 

00.2 

00.3 

00.3 

00.3 

00.3 

20 

Ell 

■sn 

ESI 

00.4 

00.4 

00.4 

00.4 

00.4 

00.5 

00.5 

00.5 

HU 

Era 

00.5 

00.5 

00.6 

00.6 

00.6 

00.6 

40 

00.6 

ESI 

ESI 

00.7 

00.7 

00.7 

00.8 

00.8 

50 

00.8 

00.8 

00.8 

00.9 

00.9 

00.9 

00.9 

00.9 

60 

01.0 

01.0 

EMI 

01.1 

01.1 

70 

01.2 

01.2 

01.2 

Era 

01.3 

01.3 

01.3 

01.4 

01.4 

01.4 

01.4 

90 

01.5 

01.5 

01.5 

01.5 

01.5 

01.5 

01.6 

01.6 

Micrograms  per 

liter  of  NO. 

00 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

01.6 

01.8 

01.9 

02.1 

02.3 

02.4 

02.6 

02.7 

02.9 

03.1 

200 

03.2 

03.4 

03.5 

03.7 

03.9 

04.0 

04.2 

04.4 

04.5 

04.7 

300 

04.8 

05.0 

05.2 

05.3 

05.5 

05.6 

05.8 

06.0 

06.1 

06.3 

400 

06.5 

06.6 

06.8 

06.9 

07.1 

07.3 

07.4 

07.6 

07.7 

07.9 

500 

08.1 

08.2 

08.4 

08.5 

08.7 

08.9 

09.0 

09.2 

09.4 

09.5 

600 

09.7 

09.8 

10.0 

10.2 

10.3 

10.5 

10.6 

10.8 

11.0 

11.1 

700 

11.3 

11.5 

11.6 

11.8 

11.9 

12.1 

12.3 

12.4 

12.6 

12.7 

800 

12.9 

13.1 

13.2 

13.4 

13.5 

13.7 

13.9 

14.0 

14.2 

14.4 

900 

14.5 

14.7 

14.8 

15.0 

15.2 

15.3 

15.5 

15.6 

15.8 

16.0 

1000 

16.1 

16.3 

16.5 

16.6 

16.8 

16.9 

17.1 

17.3 

17.4 

17.6 

1100 

17.7 

17.9 

18.1 

18.2 

18.4 

18.5 

18.7 

18.9 

19.0 

19.2 

1200 

19.4 

19.5 

19.7 

19.8 

20.0 

20.2 

20.3 

20.5 

20.6 

20.8 

1300 

21.0 

21.1 

21.3 

21.4 

21.6 

21.8 

21.9 

22.1 

22.3 

22.4 

1400 

22.6 

22.7 

22.9 

23.1 

23.2 

23.4 

23.5 

23.7 

23.9 

24.0 

1500 

24.2 

24.4 

24.5 

24.7 

24.8 

25-.  0 

25.2 

25.3 

25.5 

25.6 

1600 

25.8 

26.0 

26.1 

26.3 

26.4 

26.6 

26.8 

26.9 

27.1 

27.3 

1700 

27.4 

27.6 

27.7 

27.9 

28.1 

28.2 

28.4 

28.5 

28.7 

28.9 

1800 

29.0 

29.2 

29.4 

29.5 

29.7 

29.3 

30.0 

30.2 

30.3 

30.5 

1900 

30.6 

30.8 

31.0 

31.1 

31.3 

31.4 

31.6 

31.8 

31.9 

32.1 

2000 

32.3 

32.4 

32.6 

32.7 

32.9 

33.1 

33.2 

33.4 

33.5 

33.7 

2100 

33.9 

34.0 

34.2 

34.4 

34.5 

34.7 

34.8 

35.0 

35.2 

35.3 

2200 

35.5 

35.6 

35.8 

36.0 

36.1 

36.3 

36.4 

36.6 

36.8 

36.9 

2300 

37.1 

37.3 

37.4 

37.6 

37.7 

37.9 

38.1 

38.2 

38.4 

38.5 

2400 

38.7 

38.9 

39.0 

39.2 

39.4 

39.5 

39.7 

39.8 

40.0 

40.2 

2500 

40.3 

40.5 

40.6 

40.8 

41.0 

41.1 

41.3 

41.4 

41.6 

41.8 

2600 

41.9 

42.1 

42.3 

42.4 

42.6 

42.7 

42.9 

43.1 

43.2 

43.4 

2700 

43.5 

43.7 

43.9 

44.0 

44.2 

44.4 

44.5 

44.7 

44.8 

45.0 

2800 

45.2 

45.3 

45.5 

45.6 

45.8 

46.0 

46.1 

46.3 

46.4 

46.6 

2900 

46.8 

46.9 

47.1 

47.3 

47.4 

47.6 

47.7 

47.9 

48.1 

48.2 

3000 

48.4 

48.5 

48.7 

48.9 

49.0 

49.2 

49.4 

49.5 

49.7 

49.8 

NOTE: 

Conversion  of 
by  addition. 

values 

not  given  directly  in  the  tables  are 

i  National  t  kvaixqzrnpliii 

derived 
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Tahi.k  I*.  Siliroit  roimwiuii* 

Conversion  f rocn  microgrems  per  liter  of  Si  to  microgram-atoma  per  liter  of  SI 

(1  fig  of  Si  ■  0.0356049  p.g-atom  Si) 


Microgrems 

per 

Uter  of  Si  00  10  20  30 


000 

000 

000 

001 

001 

100 

004 

004 

004 

005 

200 

007 

007 

008 

008 

300 

Oil 

011 

011 

012 

400 

014 

015 

015 

015 

500 

018 

018 

019 

019 

600 

021 

022 

022 

022 

700 

025 

025 

026 

026 

800 

028 

029 

029 

030 

900 

032 

032 

033 

033 

40 

50 

60 

70 

80 

90 

001 

002 

002 

002 

003 

003 

005 

005 

006 

006 

006 

007 

009 

009 

009 

010 

010 

010 

012 

012 

013 

013 

014 

014 

016 

016 

016 

017 

017 

017 

019 

020 

020 

020 

021 

021 

023 

023 

023 

024 

024 

025 

026 

027 

027 

027 

028 

028 

030 

030 

031 

031 

031 

032 

033 

034 

034 

035 

035 

035 

Microgrems 

per 


Uter  of  Si  000 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

036 

039 

043 

046 

050 

053 

057 

061 

064 

068 

2000 

071 

075 

078 

082 

085 

089 

093 

096 

100 

103 

3000 

107 

110 

114 

117 

121 

125 

128 

132 

135 

139 

4000 

142 

146 

150 

153 

157 

160 

164 

167 

171 

174 

5000 

178 

182 

185 

189 

192 

196 

199 

203 

207 

210 

6000 

214 

217 

221 

224 

228 

231 

235 

239 

242 

246 

7000 

249 

253 

256 

260 

263 

267 

271 

274 

2’8 

281 

8000 

285 

288 

292 

296 

299 

303 

306 

310 

313 

317 

EXAMPLE  I; 

Assume  en  initiel  value  of  4200.  Since  this  velue  lies  within  the  range 
1000  -  8900,  use  lower  portion  of  above  table.  Enter  left  hand  column 
at  4000,  proceed  horizontally  to  the  right  to  column  headed  200,  and  read 
150. 

EXAMPLE  II: 


Assume  an  initial  value  of  4180.  Since  this  value  is  not  recorded  explicitly 
in  the  table,  the  conversion  can  be  made  by  one  of  two  methods: 

(1)  Interpolation  between  4100  and  4200  to  nearest  whole  number,  149; 

or  (2)  Since  4180  *  4100  ♦  80,  find  146  corresponding  to  4100  and  003 
corresponding  to  80. 

Add  146  and  003  to  get  149. 
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Taiii*  10.-  Silicon  Dioxide  Comel-Hinns 

Conversion  from  micro  grams  per  liter  of  8102  to  mlcrogram-atanii  per  liter  of  SlOn-81 
(l  ug  of  SiOg  -  0.016643  Mg-etCE  of  Si) 


Micrograms 

per 

Liter  of 


Si02 
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006 

006 

006 

006 

006 

006 

400 

007 

007 

007 

007 

007 

007 

008 

008 

008 
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013 
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014 
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Micrograms 
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Liter  of 

Si02  000 
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7000 

117 

8000 

133 

9000 

150 

10000 

166 
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118 
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136 
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215 

1  National  (XvunoKruphU:  Data  Center,  1962) 
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Tabu;  20.  Silicate  ('otivtTOiMiA 

Conversion  from  milligrams  per  liter  of  SiO,  to  microgram-atoms  par  liter 
of  SiC>3-Sl  (1  milligram  of  SiO^  »  13.1433  mlcrogram-atoms  of  SlO^-Si) 


Milligrams 
per  Liter 


of  SiO. 

,  0.0 
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028 

029 
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032 
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089 
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096 
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08 
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09 
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10 
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137 
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143 

11 
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12 
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159 

160 

162 

163 

164 

166 
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217 
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223 
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227 

229 
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231 

233 

234 

235 
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237 

238 
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241 
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244 
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247 

248 
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i  National  OcranoRraphli'  Data  (Voter,  1062) 
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Table  21. — Water  Content  and  Porosity  of  Freshly  Settled  Sediments 


Size  group, 
m  ir  ron* 


Wafer  con  ten  I 
volume  percent 


250-500  45.0 

125-250  45.4 

04-125  46.9 

16-  64  51.0 

4-  16  66.2 

1-  4  85.8 

<1  98.2 


t  Trask.  1932) 
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Table  22  Convertlon  Chart  For  Diaaeter  Expressed  In  Phi,  Milliaeters,  And  Microns 

1  _  log^,  diaaeter  (ailliaeters)J 


ASTX 


U.S.  STANDARD 

I»M 

PHI 

MILLIMETER 

MILLIMETER 

CECLOOICAL 

SIEVE  SIZES 

SIEVE  SIZES 

(DECIMAL) 

(FRACTION) 

MICRONS 

CLASSIFICATION 

-12 

4096.0 

m  m  m  m 

4.096X10*? 

-11 

-10 

201*8.0 

1021*  .0 

-  -  -  - 

2.o46Xio® 

1.024X10° 

BOULDER 

-  9 

512.0 

.... 

5.12X10^ 

-  8 
-  7 

256.0 

128.0 

.... 

2.56X105 

1.28xio5 

J 

COBBLE 

-  6 

64.0 

...» 

6.4xio!‘ 

-  5 

32.0 

-  -  -  - 

3.2X10^ 

PEBBLE 

-  u 

16.0 

.... 

1.6X10U 

-  3 

8.0 

8.0X10^ 

5 

-  2 

4.0 

*  *  -  * 

4. 0X10 3  “ 

GRANULE 

10 

-  1 

2.0 

.... 

2.0X103  *i 

1.0X103  = 

■  VERY  COARSE  SAND 

18 

12 

0 

1.0 

.... 

COARSE  SAND 

35 

+  1 

0.50 

1/2 

500  - 

MEDIUM  SAND 

00 

50 

+  .’ 

0.25 

iA 

250  = 

■  FINE  SAND 

120 

100 

*3 

0.125 

1/9 

125  , 

VERY  FINE  SAND 

230 

200 

+  4 

0.0625 

1/16 

62.5 

COARSE  SILT 

+  5 

0.0313 

1/32 

31-3 

MEDIUM  SILT 

+  6 

0.0156 

l/b4 

15-6 

FINE  SILT 

+  I 

0.00 {& 

1/128 

/•  8 

VERT  FINE  SILT 

+3 

0.0039 

1/256 

3-9 

+  <* 

0.00195 

1/51? 

1-95 

COARSE  CUT 

+  lu 

0.00098 

1/1024 

0.08  = 

MEDIUM  CUT 

+11 

V.  00049 

1/2048 

1 . 4‘  *  s 

FINE  CUT 

♦  12 

O.UOOi* 

1/40*6 

0.24  J 

VERY  FiNE  CUT 

■  COLLOIDS 
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Taiii.K  li3. — Formula.-*  for  Artificial  Sen  Water 

Chlorinity  -  19.00  0/00 
ARTIFICIAL  SEA  WATER 

For  experimental  work  where  the  physical  properties  of  sea  water,  such  aa  osmotic 
pressure  or  electrical  conductivity,  are  at  issue  a  3.4%  solution  of  sodium  chloride  may 
be  used.  Where  the  action  of  the  water  to  be  examined  is  of  a  chemical  nature  a  more 
exact  reproduction  of  sea  water  is  desirable,  depending  upon  the  nature  of  the 
problem.  Formulas  for  artificial  sea  water  are  given  in  Table  24.  Preparations  of 
natural  sea  salt  may  also  be  employed. 

Naval  Aircraft  Factory  Process  Specification  PS-1  for  synthetic  sea  water,  for  use  in  testlnc 
oorrosion-resiatinf  steel  tubing  (Navy  Department  Specification  44T27b,  dated  July  1, 1940), 
is  as  follows: 

Stock  Solution 
Potassium  chloride 
Potassium  bromide 
Magniuum  chloride 
Calcium  chloride 

Sterile  distilled  water  to  moke  1  liter 
This  stock  solution  is  used  with  other  chemicals  to  make  the  synthetic  sea  water  ae  follows: 
Sodium  chloride  —  NaCl  23  grams 

Sodium  sulfate  —  Na*S04  •  lOHtO  8  grams 
Stock  solution  20  ml 

Sterile  distilled  water  to  make  1  liter 


Other  recommended  compositions  are  as  follows; 


McClendon  <f  of  (1917)* 

Brujewies  (Subow,  1931  )t 

Lyman  and  Fleming  (1940)1 

Salt 

grama  /kg 

Salt 

grams/kg 

Salt 

grams /leg 

NaCl 

28.728 

NaCl 

20.618 

NaCl 

23.470 

MgCIt 

2.280 

MgCIt 

2.447 

MgCI, 

4.981 

MgSO« 

9.248 

MgSO« 

3.305 

Na»S04 

3.917 

CaCl, 

1.153 

CaCl, 

1'.  141 

CaCl, 

1.102 

KC1 

0.721 

KC1 

0.726 

KCI 

0.884 

NaHCOi 

0.198 

NaHCOi 

0.202 

NaHCOi 

0  192 

NaBr 

0.068 

NaBr 

0.083 

KBr 

0.090 

H(BOi 

0.058 

H,BOi 

0.028 

NatSiO, 

0.0024 

SrCl, 

0.024 

Ns»SUO» 

0.0015 

NaF 

0.003 

H»PO« 

0.0002 

AI.CI* 

0.013 

NHi 

0.002 

IiNOi 

0.0013 

Total:  34.4408  34.421  34.4S1 

Water  to:  1.000.0000  1,000  000  1,000.000 


•  J.  F.  McClendon,  C.  C.  Gault,  and  8.  Mulholland,  Carnegie  Institution  of  Washington, 
PubHeotion  261  (Papers  from  Dept  of  Marina  Biology),  pp.  21-89  (1917). 

t  N.  N.  Bubow,  QssansgrapMeal  fables,  U.  8.S.R.  Oceanographic  Institute  Hydro- 
Mstaoral  Cook  908  pp.  Moscow,  1991. 

1  J.  Lyman  and  R.  R.  Fleming,  J.  Marfas  Bcecareh.  8, 194-148  (1940). 


10  grams 
45  grams 
660  grams 
110  grams 
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Tabi.v  24.  Depth  Conversion* 
Table  A  Fathom*  to  Meter* 
1  fathom  l  .Kits*  meter* 


Kxnmple : 

Given,  depth 
From  Inlde 


Kxnmple : 

Given,  depth 
From  t  tilde 


Kxnmple : 

Given.  de|dh 
From  tnbh* 


Kxnmple : 

•  liven,  de|>th 
From  tnhle 


lit.'l  flit  Iioiiih. 

deptli  -  .'i.VI.11  meters 


Tntiie  It  Meters  to  Fathoms 
1  meter  il.V4<tsl  fathoms 


MIO  meters. 

ileptli  -4M7  fathimis. 


Tnlde  C  -Feet  to  Meters 
l  foot  =0..'WMX0  meters 


144  feet. 

depth  4-‘t.t>  meters. 


Tnlile  D  -Meters  to  Feet 
1  meter  !i.’JNKt  feel 


!M  meters 

•le|Sh  HO*.  4  feet 


I  Ufood.  nmi  i 
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Table  2tA  —  Fathom*  to  Meter* 
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•7.8 

1012 

101  1 

m  S 
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Tahii  '.M H  Mt-tcf'  !■>  Kiillmiii' 
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33  9 

34  4 

300 

30  5 

30  1 

306 

37  3 

37.  7 

30  3 

30  8 

32  4 

39  9 

40  5 

41  0 
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47.6 

40  1 

40  7 

49.  2 

42  8 

50  3 

50  9 

01.  4 

51  9 

n  s 

530 

530 

54  1 

50  7 

60  2 

00  8 

50  3 

55  9 

57  4 

50  0 

50  5 

59.  1 

69.6 

00  1 

00  7 

01  2 

11  8 

62  3 

02  9 

00  4 

04  0 

44  8 

40  1 

05  0 

00  2 

60  7 

07  3 

67  8 

00  4 

40  9 

62  4 

700 

70  0 

71  1 

71.0 

72  2 

71  7 

733 

71  8 

74  4 

74  9 

70  5 

70  0 

70  0 

77  1 

77  0 

70  2 

727 

79  3 

70.  8 

80  4 

800 

81.  0 
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109  4 

109  9 

110  5 
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263 
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364 
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279 

284 
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801 
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334 
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344 
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850 
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2002 
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2280 
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2009 

2  944 

2  715 
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iMO  i.no 
m  tns 
im  tuo 
2  to*  toss 


457 

318 

849 

679 

762 

792 

823 

833 

884 

1,087 

1,097 

1.  128 

1.  156 

1.  186 

1.272 

1.402 

1,  433 

I.  461 

1,4*4 

1. 178 

1.  707 

1. 737 

1.796 

1.798 

1,  881 

2,012 

2043 

2073 

2  102 

2288 

2  218 

2  247 

2377 

2408 

2  Ml 

2  821 

2833 

2  603 

3  712 

2M6 

2926 

2  957 

2  967  j 

2012 
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Tabu.  24l>, — Meter*  to  Foot 


239. 

5 

272. 

3 

305. 

1 

337. 

9 

370. 

7 

40a 

5 

436. 

4 

469. 

2 

502. 

0 

534. 

8 

567. 

6 

63a 

2 

666. 

0 

698. 

8 

731. 

6 

764. 

4 

797. 

2 

19.7 

22  0 

282 

29.5 

52  5 

55  8 

59.  1 

62  3 

85  3 

88  6 

91.9 

95  1 

118  1 

121.4 

124  7 

128  0 

150.  9 

154.2 

157.5 

160  8 

18a  7 

187.0 

190  3 

192  6 

218  5 

219.  8 

222  1 

2264 

249.  3 

252  6 

265  9 

259.2 

282  2 

285  4 

288  7 

292  0 

315  0 

318  2 

321.  5 

324  8 

347.8 

351.0 

354.3 

357.0 

380  6 

3829 

387.  1 

390  4 

411  4 

418  7 

419.9 

422  2 

446  2 

449.  5 

452  8 

456  0 

479.0 

482  3 

485  6 

488  8 

511.  8 

511  i. 

518  4 

521.7 

544.6 

547.  9 

551.2 

554  5 

577.4 

ClI 

584  0 

587.  3 

diO.  i.1 

612  5 

616  8 

620  1 

642  0 

646  3 

649.6 

652  9 

675  9 

679.  1 

682  4 

6857 

708  7 

711.9 

715  2 

718  5 

741.5 

744  7 

748  0 

751.3 

774  3 

777.  6 

780  8 

784  1 

807.  1 

810  4 

812  6 

818  9 

839.  9 

842  2 

846  5 

849.7 

872  7 

875  0 

879.  3 

882  6 

905  5 

908  8 

912  1 

916.4 

938  3 

941.  6 

944  9 

948  2 

971.  1 

974  4 

977.7 

981.0 

40 

50 

1,  115  5 

1,  442  8 

1,  77l.  8 
2, 099.  7 

2,  427.  3 

1, 148  3 
1,  476.  4 

1,  801  5 

2,  132  5 
2,  460  6 

3,  084.  C  1 3,  116.  8 


1,  213.9 
1,  542.  0 


4,  265 
7,546 
10,  827 
14,  108 
17,388 
20,  669 
23,950 
27,  231 
30,512 


20,997 
24,  278 
27,  559 


4,  921 
8,202 
11,483 
14,  764 
18,045 
21,  325 
24,606 
27,887 
31,  168 


5,249 
8,530 
11,811 
15,  092 
18,  373 
21,  653 
24,  934 
28,  215 
31,496 


5,577 
8,858 
12,  139 
15,420 
18,701 
21,982 
25,  262 
28,543 
31,  824 


19,028 

22,310 


1,  279.  5 

1,  607.  6 
1,935.7 

2,26a  8 

2,  591.  9 
2.  919.  9 
a  248.  0 


22,638 


25,  590  25,  919 
28,  871  29,  199 
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Table  25. — LK>p«h  Conversion  Factor* 

National  Oceanographic  Data  Center  Standard  Depths 
METERS  FEET  FATHCMS 


0 

0 

0 

10 

33 

5 

20 

66 

11 

3C 

90 

16 

50 

164 

c-1 

75 

2^6 

41 

100 

3-3 

5> 

150 

492 

82 

200 

656 

109 

250 

820 

137 

300 

984 

164 

400 

1312 

219 

500 

1640 

273 

6oc 

1568 

^28 

8oo 

a  62  5 

4 37 

1000 

3281 

547 

1200 

3937 

6>6 

1250 

4101 

684 

1500 

4921 

820 

1750 

5740 

957 

2000 

6562 

1094 

2500 

8202 

1367 

3000 

9842 

1640 

4000 

13123 

2187 

5000 

16404 

2734 

6ooo 

19685 

3281 

70C0 

22966 

3828 

8000 

262*'  7 

*375 

9000 

29527 

4921 

10000 

32808 

54  68 

Tablr x  for  (’ amputation*  and  ('onrcrsiom 
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Tabu:  27. — Velocity  Conversions . Centimeters  jh.t  Second  to  Knots 

Example : 

Given,  velocity  8u  cm. /sec. 

From  table  velocity  I.63  knots. 


188 
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Tabu  28 

Conversion  Factors 


Multiply  By  To  Ctotain 

ATMOSPHERES . 76. C . . .  .Cme.of  mercury 

Atmospi.e  res  •••••••••.••  ..-9 •  i‘c.  ...«».••.«•  X nc oes  of*  mercury 

Atmospheres . 33-90 . Feet  of  Water 

Atmospheres . 1-0333 . Kgs  -  /sq.cm. 

A  tmospherc s.**.--***>*-* 14 .7^------.---- Lb  s • j s  q . 1 nc  h 

Atmospheres . 1.0  78 . Tons/sq.ft. 

BARRELS -OIL. . . 4  2 . Gallons -Oil 


BRITISH  THEi-MAL  UNITS. ..  .0.2..2C . Kilogram-calories 

British  T:  em-.l  Unj  ts. .  .777- 5  •  •  •  -j . Foot -lbs 

British  Thermal  Units. .  .3*9*- 7x10  . Horse -power-hrs . 

British  Thercul  Units. .  .107- ;*-• . Kilogram-meters 

British  Thermal  Units . . ._  .'.,'<l3'/10  . Xilovutt-hrs 

B.T.U./MIN . 1.  .96.. . Foot-lbs/scc. 

B.T.U./minc . 0.02376 . .  .Kcrse-pover 

B.T.U./nin . f  .0175  . Kilowatts 

B.T.U./min. . . . . .  . . . . . . . .  x7  •  ,'7  •■•••• ..... Letts 

CENTARL3  (CENTIAEES) . 1 . .  .Square  meters 


CiNTIGr.AMb  ...............0. 01 . . 

CENTILITERS . 0.01.. 

CENTIMETERS . 0.3C937 

Centimeters . 0.C1. . 

Centimeters . . 10 ... . 


CENTIMETERS  OF  MERCURY  ..O.OI316 . 

Centimeters  of  mercury.  .O.'U+bl . 

Centimeters  of  mercury. .I36.O . 

Centimeters  of  mercury. .27-85. . . . 

Centimeters  of  mercury. .0.1934 . 


CENTIMETER  S/SECOND . 1 .969 . . . 

Ce  nt  imeters  /  second . 0 . 03281 . 

Centimeters/second. .... .0.036. . . 

Centimeters/second . 0.6 . 

Centiraeters/second . 0.02237- 

Centimeters/second. . 3-728x10 


Grams 

Liters 

Inches 

Meters 

Millimeters 

Atmospheres 
Feet  of  water 
Kgs/s  q.  meter 
Lbs/sq.ft. 
Lbs/sq.inch 

Feet/min. 

Feet/sec. 

Kilometers/hr. 

Metcrs/min. 

Miles/tr. 

Miles,  min. 


Tables  for  Computations  and  Conversions 
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Table  2* 

Conversion  Factors  (Continued) 


Multiply 

By 

C.M.S./SEC./3EC . 

CUBIC  CENTIMETERS. . . 

Cubic  centimeters., 

Cubic  centimeters., 

Cubic  centimeters. 

Cubic  centimeters. 

Cubic  centimeters. 

Cubic  centimeters. 

Cubic  centimeters. 

CUBIC  FEET . 

Cubic  feet . 

Cubic  feet . 

Cubic  feet. ....... 

Cubic  feet . 

Cubic  feet . 

. £8.32........ 

Cubic  feet.. . 

•  ••*••  [/9*  84  •••••••< 

Cubic  feet........ 

f'  / \  /-\Q 

•  »••••  •  ••••••< 

CUBIC  feet/minute.. 

. 472.0 . . 

Cubic  feet/minute. 

Cubic  feet/minute. 

Cubic  feet/minute. 

•  •••••  .43 . . 

CUBIC  FEE1 /SECOND. . 

Cubic  feet/second. 

CUBIC  INCHES . 

......  16 . 39  •••*.• « « 

Cubic  inches . 

. 5.787x10-^.. 

Cubic  inches...... 

Cubic  inches . 

Cubic  inches . 

Cubic  inches . 

To  Obtain 


Cubic  meters 


Liters 


inches 


yards 


...Gallons 


Cubic  inches . O.03463 . Pints(liq) 

Cubic  inches . 0.01732. . Quarts(liq) 


l!M* 
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Tabu:  2N 

Conversion  Factors  (Continued) 


Mu  itiply 

By 

To  Obtain 

CUBIC  METERS . 

. 1G6 . 

..Cubic  centimeters 

Cubic  meters.... 

jl»  t  •  •  «  •• 

..Cubic  feet 

Cubic  meters.... 

. 61,0-3 . 

.  .Cubic  inches 

Cubic  meters.... 

. 1.308 . 

..Cubic  yards 

Cubic  meters.... 

.  .Gallons 

Cubic  meters.... 

.  .Liters 

Cubic  meters.... 

. 113 . 

.  .Pints(liq) 

Cubic  meters.... 

.  .Quurts(liq) 

CUBIC  YARDS . 

..Cubic  centimeters 

Cubic  yards . 

..Cubic  feet 

Cubic  yards . 

..Cubic  inches 

Cubic  yards . . . . . 

..Cubic  meters 

Cubic  yards . 

.  .Gallons 

Cubic  yards . 

. .Liters 

Cubic  yards..... 

. .Pints(liq) 

Cubic  yards . 

.  .d,uarts(liq) 

CUBIC  YAHDS/MIN. . 

..Cubic  feet/sec. 

Cubic  yurds/min. 

.  .Gallons /sec. 

Cubic  yurds/min. 

•  «•*•••  if. 

. .Liters/sec. 

DECIGRAMS . 

DECILITERS . . 

... .o.l . 

. . .Grams 

_  _  .T.i 

DECIMETERS . 

... .0.1 . 

- .  .Mpfprs 

DEGPKES( ANGLE) . 

De threes (  ngle ). . . . , 
Degrecs(;.ngle) . . . . , 

• • • • ^ 0 •«••••••• 

. . .Minutes 
. . .Radians 
. . .Seconds 

DEGREES/GEC . 

Degrees /sec . 

Degrees/sec . 

. . .  .0.017'* ;  .  • . . 

....O.OOG77C... 

. .  .Radians/sec. 

, . .  .Rcvolutions/min 
. . .Revolutions/sec 

DEKAGRAMS . . 

T  |  ()  r  t 

...  Or:  mn 

DEKALITERS . . 

...  .10 . 

.  .  .  T.1  t.prs 

<  •  <  i  « «  i  » t 

• • • • 10 •••«*•••• 

. . .Meters 

Table*  for  Computation s  and  Conversion * 
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Tabu: 

Conversion  F  etor:;  (Continu'd) 

To  Obtrin 
Feet 


Multiply 

fathom:  ; . 

By 

r 

FEIST . 

•  •  •  •  •  •  . . 

Feet . 

Fret . 

Feet . 

F££T  OF  '..ATL'  - . 

n  ,, 

Feet  oT  ..ter . 

Feet  of  ter . 

Feet  of  r.ter . 

»••••«  3l.'  .'i3. ...... 

I-’ect  of  ..ter . 

FiSKT/KlN . 

•  •  •  •  •  .  O «  y  <  »C.  v*.  •••••• 

Feet /min . 

a  a  a  a  a  .  s.  •  0  1  ^  /  W  \  •  •  •  •  • 

Feet/  mi  n.  ........  . 

Feet/min . 

•  •  •  •  •  •  o  •  j)  \j‘  1 0  •  •  •  •  •  • 

Feet  mi  r, . 

feet/  sec  . / skc ...... 

♦  a  a  a  a  . j0.48.  •  a  a  .  •  a 

Feet/sec ./sec . 

FCOT-PCUlMDb . . 

•  •a  a  1  a  2*  y.  .  . 

Foot-pounds . 

M  .  1  m  /  . U >0x10-^  a  . 

Foot-pounds . 

Foot-pounds . 

Foot-pounds . 

foot-pounds/min _ 

Foot-pounds/min. . . 

Foot-pounds/min. . . 

Foot -pound s/rain. . . 

Foot-pounds/min. . . 

FOOT-POUNDS/SiC.... 

Foot-pounds/sec . . . 

Foot-pounus/sec . . . 

t  .  .  a  t  a]  «^l  VXlC  **  %  • 

Foot-pcunds/sec . . . 

Meters 

Y:.rds 

Atmospheres 
Inches  of  mcrcur; 


j  nen 


Feet/sce . 
Kilometer: 
Meters/mii 
Miies/br, 


Kilogrum-mcters 


-powti 


i 


litt 
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Tamlx  ‘2* 

Conversion  Factors  (Continued) 


Multiply 

By 

To  Obtain 

GALLONS . 

.  .Cubic-centimeters 

Gallons . 

. 0.1337 . 

..Cubic  feet 

Gallons . 

. 231 . 

..Cubic  inches 

Gallons . 

..Cubic  meters 

Gallons . . 

..Cubic  yards 

Gallons . 

. 3.78^ . 

.  .Liters 

Gallons . 

.  .Pints(liq) 

Gallons . 

.  .puarts(liq) 

GALLONS,  IMPERIAL.. 

..U.S.  Gallons 

Gallons, U.S . 

..Imperial  gallons 

GALLONS  WATER . 

..Pounds  of  water 

gallons/min . 

..Cubic  feet/sec. 

Gullons/min . 

.  .Liters/sec. 

Gallons/min . 

•  •  Cu  •  ft  •  /hr  • 

GALLONS  WATER /MIN.. 

..Tons  vuter/l4  hrs . 

GRAMS . 

.  .Dynes 

Grams . 

..Grains 

flf  Amp  .  .  , . ,  .  . 

_  .  m-"^ . 

.  .Kilograms 

Grams . 

.  .Milligrams 

Groms . 

.  .CXincec 

Grams . 

.  .CXincet;(troy) 

Grams . 

. .Pounds 

GRAMS/CM . 

.  .Pounds/inch 

GRAMS/ CU .  U' . 

•  ••••• 6^ .43 . 

..Pounds/cubic  foot 

Grums/cu.cm . 

..Pounds/cubic  inch 

GRAMS/LITER . 

.  .Grains/gil. 

Grams/liter . 

.  .Pounds/1000  &ils. 

Grams/liter . 

..Pounds/cubic  foot 

Grams/liter. ...... 

. .Parts/million 

Table *  for  ('imputation*  and  Conn r*ion* 


TaBIJ!  2* 

Conversion  Factors  (Continued) 


Multiply 

By 

To  Obtain 

HECTOGRAMS. . . 

. 100 . 

•  •  Grains 

HECTOLITERS . 

.  .Liters 

HECTOMETERS . 

.  .Meters 

HECTOWATTS . 

. ix. . 

INCHES.. . . 

.  .Cent  imeters 

INCHES  CF  MERCURY.. 
Inches  of  mercury. 
Inches  of  mercury. 
Inches  of  mercury. 
Inches  of  mercury. 

. . . . • .0.03 •  •  •  « 
. 1.135. . 

•  •  •  •  •  .70 

.  .Atmospheres 
..Feet  of  water 
..Kgs./sq.  cm. 
..Lbs./sq.  ft. 
..Lbs./sq.  inch 

INCHES  OF  WATER . . . . 
Inches  of  water... 

.  .Atmospheres 

.  ^  r»r  ivrrtirv 

Inches  of  water... 

•  *  Kgs • j so .cm* 

. ,0unc cs/sq.  inch 

Inches  of  .ater... 

Inches  of  water . . . i.. Lbs./sq.  foot 

Inches  of  ater . G.C3613 . Lbs./sq.  Inch 


JOULES  (ABS). 

Joules  1 

abs) 

Joules 

aba) 

Joules 

,abs) 

Joxiles 

|abs) 

Joules 

|abs) 

Joules  1 

abs) 

Joules  i 

abs) 

Joules  ■ 

abs) 

Joules 

■•or 

KILOGRAMS. 

Kiiogrur.? 

Kilograms 

Kilograms 


h*.;*30xlC- k . .  .BTlr  (mean) 

O.i.385; . Grain  calorics  (me^n) 

0. 13910... Grain  calories  (<-Q*C) 
t . 388>'xlO-  ..Kg.  calories  (mean) 

1x10 1 . Ergs 

C. 737. 6.. j... Ft.  It. 

1.01-37x10  .^.G.  cm. 

3. 7^08x10-  .Horse-po-er  hr. 
C.>„»9680. . ...  Joules  ( international) 
<-.777 'SxlC-' .hilowatt  hr. 

3-80.66  . Ifynes 

«-  •  <-  0  ^  •••*■••« Lbs • 
i.lOiXlC— -Tons  (short) 

10" . Gr^ms 


Tabu:  ‘Jh 
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Conversion  Factors  (Continued) 
Multiply  By  ‘  To  Obtain 

KQS .  /MtlTof. . 0 . 6710 . Lbs .  /foot 


?'vGS .  /3.^ .  CM . 0. 967B . . Atmospheres 

kgs  •/ s.p  cm . 3<-  «8l . Feet  of  ••uter 

Kgs./oq.  cm..... . lQ.96.. . Inches  of  mercury 

Kgs . /sf[ .  cm............. <~ 0 1 3......... Lbs . /cu .  f oot 

Kgs  .  /s  k  .  cm .............  l*i .  ....... .  Lbs .  /s  n  .  inch 


KGS./Si*.  KILLIMZTEa . 10  ...j... ...Kgs./sq.  meter 


klLOLITERS. 


MLCKUKi'3. . . 
Kilometers. . 

i  wT  J  C!!l' ,  o1-  *  u  •  • 

Kilometers . • 

i.A  .'.OuVc  tCi'S  •  • 


.1C-**  •  •  . Liters 

1  •' 

.10y . . . . . Centimeters 


. . Meters 

.«..»•.»  .v«/.Oi.'x4  ...«•«  .1*5.' 

. 1^..’. . y 


Pb-I-  LCl’isT  ^  Hi  •  •«««. .*..».»c_7  *76  Co  iitiiftc  Vja*  g /sec  • 

ai  —  diiC*  1  nr  \,f\  «  68  «••••!*  .Fcet/mm • 

KA  ]  cmc ters/hr . 0 .9113 . Feet  /  sec . 

Ki iOme ter  s  / :  ir . . . . . . . . . .  » 0  •  *, 3S*B ....... iciot  s 

Id  iom-  tors/  hr . .  l6 .  u'( . Meters  /min . 

a?  IciHc  uo  e  **  j  nr ..........  »C.0cl*L ...... .Mixes/l.r . 

KM3./IF.  •  / oiiiO 7^ «(••••••  Cms •  /  sec . / sec • 

Kins  •/in*  •/  see......  * « « • « .C  .yll3  ••••••  »Ft  •  /see  •  /see  • 

r  jtu  ./nr  ./sec . •  •  .0.1778 . Meterc/sec ./sec  • 


I’Ll  L0  A  TicS  ^6 .  ^.*<2 . .  •  •  •  «B .  X  •  Units  /min . 

Ki lo.-.nttc ••••••••  ^xlO  •  •  •  •  Foot —lbs . /min . 

Jdlovo tts »•*•»••••.•••• *737  »o. .«»•»• .Foot -lbs . / see . 

Kilo-..utt ••...... . .  •  .1.341. . ..... .Horse-pover 

Kilov/citts  .1^!  » ........  Kg .  —  cnlor  ics/min . 

Kilo;  .tts . ,.ic2 . Wutto 

KILOV.ATT-naT.b . 3" 1; ....... .  .British  Thermal  Units 

kilo  rtt-Lovrs . .6;,-;xl0^«  •  •  .Foot-lus . 

idle-.  tt-heurs . 1. 3'!  1 . Horse -po. .or -hr s . 

iviJo  it.tt<“i'own . ........  ivLvi.  ^  ....... .  Ki  logrcitn— cu lor  i  os 

t  .1  ^  c  .  ■  it — •  .ov  rs . j.-j;  u.  .1  v r  • . . .  ki  loci  .^m— me  r  -* 
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Tabu:  28 

Conversion  Factors 

(Continued) 

Multiply 

3y 

To  Cbtuj  n 

LITERS . 

. . .  .Cubic  centimeter: 

Liters. . . . 

. O.C3,-3i.  • 

....Cubic  feet 

I,  *  t.  r  v  t' .... 

. .!•  .  .  .  . 

.  . . .  Ciih  i  c  i  nchos 

Liters . . . . 

O- 

•  *  •  •  '  •  *  -A-V.  •  »  '  * 

.  .  .Cubic  meters 

Liters . . . . 

.  .  .  ic  y l rd 3 

I,i  t.r  r;; .  .  .  . 

Liters . . . . 

. . . .Pints(li  q. ) 

Liters. . . . 

. . . .  _.u.-rts(liq. ) 

LITERS/MIN . p.886xlC  \ .  .Cubic  ft. /sec . 

Liters/min . .403xl0"'3. .  .Gals/sec  . 


METERS . 1GC . Centimeters 

Meters . 3^8] . Feet 

Me tc rs . . .  07*37 . 1 nc ne s 

Meters . 10rJ . Kilometers 

Meters . 10^ . Millimeters 

Meters . .  1 . 09^ . Yards 


METER 3/M  IK. 
Meters/inin 
Meter s/mi n 
Kcters/iuin 
Mcters/inin 

METEF  S/ SEC . 
Metcrs/sec 
Meters/sec 
Meters/sec 
Meters/sec 
Meters/sec 


.1 .0C7 . Centimeter  c/sec . 

,3._8l . Feet/mi  n. 

,0.0;,«68 . Fect/sec. 

,  C .  o£ . Ki  lorae  ter  s /hr . 

,0.037^8 . Milcs/hr. 

■  15-6.8 . Fee  t /mi  n . 

3.^8l . Fect/sec . 

3*6 . Kilometers/hr . 

0.06 . Kilomei  "rs/min. 

L.237 . Miles/hr. 

0 . 03 7^8 . Miles  /min . 


MICRONS  . 

. 10-6 . 

MILES . 

. . .Centimeters 

Miles . 

Miles . 

. . .Kilometers 

Miles . 

. . .Yards  1 

rwr. 


Tablk  2* 


m 


Handbook  of  {>r,  ,inof)rn/ihif  l  obir* 


Conversion  F.ctors 

(Continued) 

Multiply 

By 

To  Obtain 

M I  o J  HI  \  •  •  *  • 

•  •  •  •  #  • 

. . . .Centimeters/sec . 

Miles/hr. . . 

. . . .Feet/rain. 

Mll.es/lir. . . 

. . . .Feet/sec . 

. i  .629 . 

Kilcs/lir... 

. . . .Knots 

Miles/hr . . . 

•  •  •••  «•  •  •  m  •  •  •  • 

miles/min. . . 

. . . . Centime ters/sec. 

Miles/rain. . 

. . . .Feet/sec . 

Mil.es/rair. . 

. . .  .Kilometer s/nun. 

Mil.es/rain. . 

. 6c . 

. . . .Miles/hr. 

MILLISR3 . ic3 . Kilograms 


MILLIGRAMS . 10-3 . Grans 


•  •  -u--' . . 

MILLILITERS . 

....10-3 . 

•Liters 

MILLIMETERS . 

.Centimeters 

Millimeters . . 

....0.03937 . 

•Inches 

milligrams/litef _ 

.Parts/million 

MILLION  GALS. /DAY. . . 

. . . .  1 . 5^723 . 

.Cubic  ft. /sec 

MINUTES  (ANGLE) . . 

. . . .2.909x10-^ . . . 

.Radians 

OUNCES . . 

.Drams 

Oiinr  ps  . . . 

i  'i'y 

. Orai ns 

Ounces . . 

.Pounds 

Ounces . 

_ 18.349:^7.... 

.Grams 

Ounces . 

....0.911- . 

.Ounces  (troy) 

Ounces . 

•*••4  • 790x10- % • » • 

.Tons  (long) 

Ounces . 

....2.839x10-'... 

.Tons  (metric) 

OUNCES  (FLUID) . 

1  •  c  *1* 301  ••*••••« 

.Cubic  inches 

Ounces  (fluid) . 

n  0* or 7 

.Liters 

OUNCES/S ...  INCH . 

....0.0629 . 

•Lbs/s^.  inch 

Tabic*  for  Computation*  and  Conversion* 

Tabu  2* 

Con vers 

ion  F'  ctors 

(Continued ) 

Multiply 

By 

To  Obtain 

PARTG/MIULIOK . 

. . .Grains/U .3.  gal. 

Parts/million. . . . 

.0.0  roi6 ... 

. . . Grains / Imp .  ga 1 . 

Parts/million . 

.8.34^, . 

. . .Lbs. /million  gal. 

POUNDS . 

.16 . 

. . .Ounces 

Pounds . 

. . .Drams 

Pounds . 

.7000 . 

. . .Grains 

Pounds ................ 

.0.000^ . . . . . 

• .  .Tons  1  short.  \ 

Pounds . 

.4  03.S9'-4 . . 

. .  .Or; 'ms 

Pounds 

.l.k.'lcC8. . . 

.  .  .Pounds  ( t.rm' i 

Pounds . 

•  l'i .  ^>833  *  •  • 

...Ounces  (troy) 

POUNDS  OF  WATER . 

.0.0l60S,.. 

...Cubic  feet 

Pounds  of  .vater . 

.07.68 . 

...Cubic  inches 

Pounds  of  -  nter . 

.C.II98 _ 

. . .Gallons 

POUNDS  OF  WATER /MIN.... 

.2.670X10-4 

...Cubic  ft. /sec. 

POUNDS/CUBIC  FOOT . 

•  C « 01601 • * • 

. . .Grums/cubic  cm. 

Pounds/cubic  foot . 

•  16.  Ck  •  •  •  •  * 

. . . Kgs .  /cub ic  meter 

Pounds/cubic  foot..... 

.^.787x10- 

.. .Lbs. /cubic  inch 

POUNDS/CUBIC  INCH . 

•  C.  J  •  6Q  •  •  •  •  • 

. . .Grams/cubic  cm. 

Pounds/cubic  inch . 

.o.768xlo4. 

...Kgs/cubic  meter 

Pounds/cubic  inch..... 

.1728 . 

. . .Lbs. /cubic  foot 

pcunds/foot . 

•1»^ 00 • • • •  • 

. . .Kgs. /me ter 

Pounds/inch . . 

.178.6 . 

. . .Grams/cm. 

POUNDS/S..  FOOT . 

.  0 . 0160^1 . .  f. 

. . .Feet  of  ater 

Pounds /sc.  foot . 

.4.883x10- 

...Kgs./sq.  cm. 

Pounds /sc.  foot . 

.6.947x10- 3 

...Pounds/sq.  inch 

POUNDS/SQ.  INCH . 

.0.06804 . . . 

. .  .Atmospheres 

Pounds/sq.  inch . 

.2.307 . 

. .  .Feet  of  .ater 

Pounds/sq.  inch . 

.0.036 . 

...Inches  of  mercury 

Pounds/sq.  inch.. . 

.0.07031... 

•  CIQ* 

XUAPTS  (dry) . 

•67  • • • • • 

...Cubic  inches 

JJARTS  (LI'*. ) . . 

» bl *73 • • • • • • 

...Cubic  inches 

8.<xq8 


Overflow  rate  (ft. /hr.) 


Multiply 


i  / ntu/hi'f.X'  of  (Jrrtt itot/iti ji/i if  Ttlblc* 
Tabij:  2*  •. 

f 

Conversion  Factors  (Continued)  { 

B\  To  Cl) tain 


T.vMP.  (*C.)  1'73.« . 1 . Abs.  temp.  (*C.) 

Temp.  (*C.)  17.73 . 1.8.. . Temp.  (*F.) 

Temp .  (  l1  • )  1 '  oC  ........l.............i  ibe .  temp .  (  F . ) 

Ternr .  (*?.)- 31 . ‘,/t> . Temp.  (*0. ) 

TOIiJ  (LOI.’G) . 101.6 . Ki  locraKfi 

Ton:;  (lon^l . T'iO . Founds 

Ton.-,  (lonj) . 1.1.000 . Ton:;  (short) 

TCI  13  (M.IT.IC) . K--' . Ki  lop;r.:m.: 

-cn.,  ( r-' "?  1 1  tc). .........  *"  l*  ..........  r  ounO  a 


(• 

AW  T) . . 

•  *••••«••  .,-000.  •  • « • 

Vru* 

’  short ) . 

Tor..; 

1  Abort). 

Ton-. 

ort) . 

Tens 

short) . 

Tor.:;  1 

short). 

. C166.C6. 

Tone.  1 

short) . 

TOKO  CF  iMTHi./..'!  HR J. ..  .83*333 . Founds  ..uter/hour 

Tons  of  ater/:s  hrs . .  .O.l66'i3 . Gallens/nin. 

Tons  of  a  tor/,  '>  hrs . . .  1 . 33<iS . Cu .  ft  ./hr . 

V0LT3  (KBS, ) . 1x10° . Abvolts 

Veits/  c . . .  .1.0000. ...... .  J ou .1 0  a / coulomb /  *C 

Merits  ^/:ljo).....».....«0.  o03  j.  j  *  o . . . . .  £>t.„t  volts 

'.'tot.;  (;\ba) . . . Vc.lt.;  (international) 


...ilTo . . 0.0, 3>l. . B.  T.  Units/min. 

. . .  .Foot  -pounds  /min . 

..  .  1.  . . . . •  .0 . 1  -'j  ,'ii ...... .  •  Foo t - po ■. ' nd a /see  • 

•■  -  b.. . .  1 . , .  jjeld .Horse -po.  or 

...  t-i... .. ............  j  Kr .  -er.  J  or  /'  :t  /  m  .  n . 

•  •  >■  ••••««••••••••••••.!  j "  •#•••••«•«  JV.  .  J. 

•  j\I x -..CU, .3 . . . . . . J ........ .British  The  frv,  J  Unit.;} 

.1 -hours. ............  .0,. j  . , .  .Foot-’x/.fila 

...  .  e-.,0' .a . ... . '  •  J'  ‘-r.'C— ■* . . .  .liorso -pc  .er-ho'irs 

.<  ,  c-...  a  . . . . •  £,)„■ ■  • ...... . jvllc. (iram-c: ovj on 

^  -  10"  a . ....... .KI  lofs.-m-actc  rs 

..  .ti.-j.curs . . Kilo  ntt -hours 


.  t 


■  „,/  r,  ■ 


TmiII.  29  Mlai fllillH  oil'  Mill. I 

Eiact  relationships  shown  by  asterisk  (*) 


1  square  Inch . -6  45162581  equate  e-iatimeters 

1  square  foot . «  144  square  Inchca* 

■"0.09290341  aquare  mater 
=  0  00002298  acre 

I  aquare  yard . . .  —  9  square  fart* 

*0  83613070  aquare  mater 

1  aquare  (etatute)  mile.... . -27,876,400  aquare  feel* 

-640  acres* 

—  2.58999847  aquare  kilometere 

1  aquare  centimeter . -0.15499969  aquare  Inch* 

-0.00107839  aquare  foot 

1  aquare  meter . -  10.(6386736  aquare  feet 

- 1.19598526  aquare  yarda 

I  aquare  kilometer . -247.1043930  acrea 

-0  38610061  aquare  statute  mile 
-0.29155335  aquare  nautical  mile 

Garth 

Acceleration  due  to  gravity  (standard) . -980.665  centimeters  per  aeeond  p-r  second 

—  32.1740  feet  per  second  per  aeeond 

Mass . -5,980,000.000,000,000,000,000,000,000  grams 

-6,600,000,000,000,000,000,000  short  ton, 
-5,900,000,000,000.000,000,000  long  ton 

Mean  density _ _ _  -*5.517  grama  per  cubic  centimeter 

Velocity  of  escape . . —  6  94  statute  miles  per  second 

Curvature  of  surface . . . —0  8  foot  per  nautical  mile 

Clarke  tpktrotd  of  1866 

Equatorial  radius  (a) . . . —  20,925,832.16  feet 


Polar  radius  (5). 


Mean  radiusl 


m 


1'  of  equator. 


1'  of  latitude  at  equator. 


1'  of  latitude  at  pole. 


Flattening  or  elliptieity  ^  /—  ^ . 

Eccentricity  . 

Eccentricity  squared  (♦*) . 


.-20,925,832. 16  feet 
-6,975,277.39  yarda 

—  6,378,206.100  meters 

—  3,963.220  statute  miles 

—  3,443.056  nautical  miles 
.-20,854,892.02  feel 

-6,951.630  67  yards 

—  6,356,583  800  meters 

—  3,949.790  statute  miles 

—  3,432  281  nautical  miles 
. -20,902.185.45  feet 

=  6,967,395  15  yards 
-6,370,998.867  meters 
=  3,958.747  statute  miles 
-3,440.064  nautical  miles 
-6,087.078  feet 
=  2,029.026  yards 
=  1,855.345  meters 
=  1.153  statute  miles 

—  1.0O2  nautical  miles 
-6,045  877  feet 

=  2,015.292  yards 
=  1,842.787  meters 
=  1.145  statute  miles 

—  0.995  nautical  mile 
=  8,107.783  feet 

—  2,035.928  yards 
» 1,861.656  meters 

—  1 . 1 57  statute  miles 
>  1.005  nautical  miles 

1^ 

294.98 

-0.00339006034 
-0  08227185422 

.-0.00676865800 


k  ,.t  n  . 


!!  nuP. 


Tahij-  A)  Ml*  WlsutiiMi'*  I >at a  <  *»iitiiiii«-} 


Ctrl!  Continued 
CUrk *  spAereid  »/  1  MO 

Kqustorial  rtvliun  (s) 


Polar  radius  (6) . 


Mean  radius^ 


1'  of  equator 


1*  of  latitude  at  equator 


1'  of  latitude  at  pole 


Flattening  or  elliptieity 

Eccentricity  (e-V2/-/*) . 

Eccentricity  aquared  («*) . 

I tUrnatioial  ijiVcotrf 
Equatorial  radiua  («) . 


Polar  radiua  !6) 


Mean  radiu*^?2i^ 


I'  of  equator 


1'  of  latitude  it  equator 


-JO.92S.972  40  feet 

—  6,975,324  13  yards 
-0,379,249  145  meters 
-3,903  252  statute  miles 
-3,443  979  nautical  miles 
-20,854,665  87  feet 
-8,951,545  29  yards 

—  6,356,514  869  meters 

—  3,949.747  statute  miles 

—  3,432.243  nautical  miles 

-20,902,203  55  feet 
-6,967,401.18  yards 
-6,371,004.386  meters 
-3,958  751  statute  milea 

—  3,440  067  nautical  milea 
-6,087.11?  feet 
-2,029.039  yards 

—  1,855.357  meters 
— 1.153  statute  miles 
— 1.002  nautical  miles 
-6,045  706  feet 
-2,015.235  yards 

— 1,842.735  meters 
— 1.145  statute  milea 

—  0.995  nautical  mile 

—  6.107.931  feet 
-2,035.977  yards 
-1,861.701  meters 
— 1.157  statute  miles 

—  I  005  nautical  milea 

1 

"293.464 

-0.00340758138 

-0.98248340004 

-0.00680351128 


.-20,926,427.96  feet 
-6,975,475.99  yards 

—  6,378,388.000  meters 

—  3.663  339  statute  milea 

—  3,444.054  nautical  milea 
-20,855,968  61  feet 

—  6,951,989  54  yards 

=  6,356,911.946  meters 

—  3,949.994  statute  miles 

—  3,432.458  nautical  milea 
.-20,902,941.51  feet 

-6,967,647.17  yards 
-6,371.229.315  met*™ 

—  3,958.890  statute  milea 

—  3,440.189  nautical  miles 
.-6,087.252  feet 

-2,029.084  yards 
— 1,863.398  meters 

—  1.153  statute  miles 
- 1.002  nautical  miles 

.  —  6,046  330  feet 
-2,015.443  yards 
- 1,642.926  meters 
- 1.145  statute  miles 

—  0.995  nautical  mils 


u 


t'ssta  M:«.  vim:  •  !  *v  *  *  •in1;-*) 


Egrtk~C*«y*»H 

/•f«r*ecrc*ai  tpkt  eW- Command 

r  ’  ’  ltU‘,ude  M  f>o**  . 

Flattening  or  slUpUeity  ^/— *--*V 

Eccentricity  {«— ^2f —  P) . 

Eccentricity  squared  («*) . 

Lraftk 

I  inch . . . 

1  toot  (U.  8.) . 

1  yard . 

1  fathom . . . . . 

1  cable . . 

1  ctatutc  mile . . . 

1  nautical  mile . 

1  meter . 

1  kilometer . 

Mm 

1  ounce .  . 

1  pound . . . 

1  short  too . 


-8.107  8)8  feet 
•  J.OM  W  yards 
- 1,881888  meters 
- 1  187  statute  mites 
—  1 .006  nautical  mttm 
I 

-0.00336700337 

—0.06199188098 

-0.00873387003 


-38  4000800  millimeters 
-3.84000808  centimeters 
-13  inches* 

-1.00000373  British  feet 
-H  yard* 

-0.30480061  meter 

—  >t  fathom  • 

.  —  36  inches  * 

-3  feel* 

-0.01440183  meter 
-6  feet* 

-3  yards* 

-1.83880388  meters 
-730  feet* 

—  340  yards* 
-310.48843801  meters 
-8,380  feet* 

-1,760  yards* 
-1,600.34731860  meters 
- 1.60934732  kilometers 

—  0.86807708  nautical  mile 
-8,076.10333333  feet 
-3,038.36777777  yards 

—  1,883  meters* 

- 1.883  kilometers* 

—  1  15077718  statute  mil- 
— 100  centimeters  * 

-39.37  inches* 

—  3.  *8083333  feel 
-1  09361111  yards 
-0 .84680868  fathom 
—0.00062137  statute  mile 
—0.00083908  nautical  mile 
-3,280.83333333  feet 
-1,003.61111111  yards 

—  1,000  meters* 

—  0.62136908  statute  mile 

—  0.83005880  nautical  mile 


-437.8  grains* 
-38.34952673  grams 
-0  0628  pound* 
-C.03834083  kilogram 
-7,000  grains* 

— 16  ounces* 
-0.48380343  kilogram 
-2,000  (founds* 

-907  1848554  kilograms 
—  0.00718486  metric  ton 
-0.80388714  long  ton 


.  t  t  • 


1 


JIHJ 


//"*/' . / 


T.\u?  k  M lu:.»  «  nuh». 


Mass  -Continued 

1  Ion*  ton 


I  kilogram 


I  metric  ton 


Mathematics 


w* . . . 

v» . 

Bim-  of  Naperian  logarithm*  («) . 

Modulus  of  common  logarithm*  (Iofi*») 

I  radian  . 


1  circle _ 


180“ 
1*.  . 


r 


r . 

Sine  of  1'  . 
Sine  of  1  * . 


=  2,240  pound** 

= 1,016  0470.18  kilogram* 
"1  IJ  *hort  ton** 

*  1.0164)4704  metric  ton* 
-  2  204622.14  pound* 

=  0  001102.11  »hort  ton 
=  0.00008421  long  ton 

*  2,204  62234 1  pound* 

*=  1 ,000  kilogram** 

*  1 . 1023 1117  short  ton* 
=  0.08420640  long  ton 


=  3. 14 1 502653589793238462643383276502884107 1 
.  =»  9.869604401 1 
=  1.7724538509 
=  2.718281828459 
=  0  4342944819032518 
=  206 ,264:  *0625 
=  3,437:7467707849 
=  5772957795131 
=  57*I7’44‘80625 
=  1,296.000'* 

=  21,600’* 

=  360** 

=  2r  radian** 

=  r  radian** 

=  3600'* 

=  60'* 

=  0  0174532025199432937666  radiai 
=  60.'* 

=  0.000290888208665721596  radian 
=  0.000004848136811095359933  radian 
=  0.00029088820456342460 
=  0  00000484813681 107637 


Meteorology 

Atmosphere  (dry  air) 

Nitrogen . 

Oxygen . 

Argon  . 

Carbon  dioxide . 

Neon . 

Helium . - . 

Krypton . 

Hydrogen . 

Xenon . 

Oxone . 

Radon . 

Standard  atmoapherie  preaaure  at  sea  level. . . 


=  78  09%' 

=  20  95% 

=  093% 

=  0.03% 

=  0.0018% 

=  0  000524% 

=  0.0001% 

=  0  00005% 

=  0  000008% 

=  0.000001%  (increasing  with  altitude) 

=  0  000000000000000006%  (drerrawng  with  altitude' 

—  1,013,250  dyne*  per  square  ue  itimeter* 

=  1,033  717  gram*  per  square  centimeter 
=  1,033  277  centimeters  of  water 

=  1,013  250  millibars* 

=  760  millimeters  of  mercury* 

=  76  centimeters  of  mercury* 

=  33.8065  feet  of  water 
=  29.9212  inches  of  mercury 
=  14.6960  pounds  per  square  inch 
=  1.033227  kilograms  per  square  centimeter 
=  1.013250  bars* 

—  (—)  273716C 
=  (-)  459760  K 


Absolute  sero 


'  I 


Pmiart 

t  dyne  pet  sq  -isr*  centimeter. . .  _ ••0.001  millibar* 

-0  000001  bar* 

1  gram  par  iqiiM  centimeter . -  1  centimeter  jn  water 

-C  980M5  millibar* 

•*0.07354500  centimeter  of  mercury 

•  0.0209500  inch  of  mercury 

•-*0  0142234  pound  per  square  inch 
“0  001  kilogram  pec  equnre  centimeter* 

*•  0  00090704 1  ntmoephere 

I  millibar . «  1,000  dvnee  per  equnre  centimeter* 

—  1  0197182'  gram*  per  equnre  centimeter 
=  0.75006158  millimeter  of  mercury 
<•0.03345519  foot  of  wnter 

*•0  02952993  inch  of  mercury 

•  0.01450383  pound  per  equnre  Inch 
-0.001  bar* 

—0.00098892  ntmoephere 

1  millimeter  of  mercury . . —  1 .35951  grnme  per  equnre  centimeter* 

-1.333223874  midibnre 
—0.1  centimeter  of  mercury* 

—  0.044^03257  foot  of  wnter 

—  0.03937  inch  of  mercury* 

—  0.019338852  pound  per  equnre  inch 

—  0.001315790  ntmoephere 

1  centimeter  of  mercury . . . *=10  millimeter*  of  mercury* 

1  inch  of  mercury . -34  53160301  grnme  per  equnre  centimeter 

-33  86394931  millibnrs 

—  25.40005080  mllimeUr*  of  mercury 

—  1.13292434  feet  of  wnter 

—  0.491 15873  pound  per  iqunre  inch 
-0.033421 12  ntmunphrre 


1  centimeter  of  wnter. .  . . —  1  gnun  per  nqunre  centimeter* 

—  0.001  kilogram  per  square  centimeter* 

1  foot  of  wnter . -30.48006098  grams  per  nqunre  centimeter 


-29  89072898  millibnrs 
-2  24199001  centimeters  of  mercury 

—  0  88267147  inch  of  mercury 

—  0  43353005  pound  per  iqunre  inch 

—  0  02949987  ntmoephere 

1  pound  per  nqunre  Inch . —  68,94 /uu  Cl  dynes  per  iqunre  centimeter 

—  70.3066857  grnms  per  ^quire  centimeter 

—  70  3066857  centimeter*  of  wnter 
-88.9473381  mUiibnn 

—  51.71475495  millimeter*  of  mercury 

—  5.171475495  centimeter*  of  mercury 

—  2  30884318  feet  of  wnter 
-2.03400990  Inchen  of  mercury 

—  0  07030389  kilogram  per  nqu  r  crnti—eW 
-0  08994734  bar 

-0  06804573  ntmoephere 

I  kilogram  per  equnre  centimeter . —  1 ,000  gram*  per  nqunre  centimeter* 

—  1,000  centimeter*  of  wnter* 

1  bar.. . — 1,000,000  dyne*  per  square  centimeter* 

—  1,000  millibar** 

Spud 

—  0.01808667  foot  per  second 

—  0.00500001  meter  per  mcaed 


I  fate  per  minute 


/final/ 


nt 


f  fintjfll  J/flii 


/  tjhh  * 


a.*  Mi«i-llainx>iio  I »s ( n  I-.,:,; in, nil 

Speed-Caminued 


I  yar i  per  minute. 


I  loot  per  second  . 


**  3  fret  pet  minute* 

-0  05  foot  per  Second* 

“  0  03i0909l  statute  mtk  per  hour 
-0  02902425  knot 
“0  0152400,1  meter  per  second 
“00  feet  per  minute* 

“20  yards  rer  minute* 


t  statute  mile  per  hour 


1  knot. 


1  kilometer  per  hour. 
I  meter  per  second... 


“  1.09728220  kilometers  per  hour 
“0  08181818  statute  mile  per  hour 
“0.59248499  knot 
“0  30480081  meter  per  second 
»88  feet  per  minute* 

“29  33333333  yards  per  minute 
“  1. 40934722  kilometers  per  hour 
“  I  MMfUi  fen  per  second 
“0  86897798  knot 
■0.44704090  meter  per  second 

■  101 .28838879  lest  per  minute 

■  33  76812960  yards  per  minute 

■  1-852  kilometer;  per  hour* 

»  1  88780848  feet  per  second 

“  I  16077715  statute  miles  per  hour 
■0.51444444  meter  per  second 
-  0.62138995  statute  mile  per  hour 
•0  53995880  knot 
■.198.85  feet  per  minute* 


tight  in  vacuo 


Light  in  air. . .  . 


Sound  in  dry  air  at  60*  F  and  standard  mo  level 

pressure 


•wwd  in  3.484  percent  salt  water  at  80*  P. 


“65.6(666667  yards  per  minute 
“3.6  kilometers  per  hour* 
“3.28083333  feet  per  second 
“2.23693182  statute  miles  per  hour 
“  I  94384449  knots 
.“299,792  kilometers  pc*  second 
“  186,282  statute  miles  per  second 
“  161,875  nautical  miles  per  second 
“983.567  feet  per  mkroaecond 
■•*3*9,708  kilometers  per  second 
“  186,230  statute  miles  per  second 
“  161,829  nautical  miles  per  second 
“983.292  feel  per  mkroereond 
“  1,1 17.00  feet  per  second 
“781.59  statute  miles  per  hour 
“981.81  knot* 

“340.46  meter*  per  second 
“4,948  37  feet  per  eecood 
“  3,37 1  84  statute  miles  per  hour 
-3.930  06  knots 
“  1.40715  meter*  per  second 


1  ruble  Lath 

1  suUe  feet. 


*18  38718233  cable  ceeUmstare 
■0  01838870  Utm 
•O  OOU39CC  gaUes 
>1,728  cubic  inches* 

•38.31822383  Mem 
>7  48081848  V.  8  gUioas 
122882273  Imperial  (British)  gnllom 
0.49841703  Mbs  meter 


ttiiif  (  ’>}{■  >  ri-ftt' 


1'ithfi x  far  1  'ntu  1'iit‘lt nmi 


Tabi*  29.  Ml>«cllai»‘<>ii«  Ifcitu  < ‘•iiitnnn-il 


Voinme —  Continued 

1  cubic  yard . 


1  cubic  centimeter 

1  cubic  meter . 

1  quart  (U.  8.)... 


1  gallon  (U.  8 ) 


lllter . 

1  register  ton . . 

1  meacurement  ton 
1  freight  ton.  . 


—  40,650  cubic  Inch*** 

-764  538C3613  liter* 

—  301  97402697  U  8.  gallon* 

-168  17831664  Imperial  (Britith)  gallom 
-27  cubic  feet* 

—0.76466946  cubic  meter 
—0.06102338  eubtc  inch 
-0  00036417  U.  8.  gallon 

—  0  00021997  imperial  iHritiMi)  galio-i 
-264.17046733  U  H  gallon* 

—  219.96747674  imperial  (liritiih  g*!!m  > 
-35.31448483  cubic  feet 

— 1.30794276  cubic  yard* 

-67.75  cubic  inchee* 

—  32  fluid  ounce** 

—  2  pint** 

-0.94633313  liter 
-0.25  gallon* 

—  3,786.13449692  cubic  centimeter* 

—  231  cubic  inchee* 

-0  13368066  cubic  foot 

—  4  quart** 

-3.78632861  liter* 

—  0.83267248  imperial  (Briliah)  g*Mon 

—  1 ,000  028  cubic  eeiitimcter* 
<->61.02606663  cubic  inchee 

—  I  05671146  quart* 

-0  26417786  gallon 

—  100  cubic  feet* 

—  2.83170169  cubic  met*/* 

-40  cubic  feet* 

—  1  freight  ton* 

-40  cubic  feet* 

—  1  measurement  ton* 


Votvne-maM 

1  cubic  foot  of  ae*  water. . 
1  cubic  foot  of  f  eah  water 


—  6*  pound* 

—  62.428  pound*  a:  temperature  oi  **a* 

denaity  (4*C-39?2F) 

—  56  pound* 

—  36  cubic  fact  of  at  water* 


-l  long  ton 


1  cubic  foot  of  tea.. 
I  displacement  ton. 


(in; 
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Table  32. — Conversion  of  Chloroslt.v  in  Sulinlt.v 


Conversion  of  20*  C  chlorority,  d/lmt,  to  salinity,  S*/n»  from  the  expression 
5»/«  -  0.03  +  11.8050  X  O/U  X  l/#m,| 
where  eon  i»  the  density  of  see  water  at  chloroaity  Of !<»>• 


O/Um 

S*/m 

a/ltm 

S*/m 

Q/km 

S*/a 

O/l  on 

S*/m 

2.00 

3.64 

2.50 

4.54 

3.00 

5.43 

3.50 

6.33 

.01 

.66 

.51 

.55 

.01 

.45 

.51 

.34 

.02 

.68 

.52 

.57 

.02 

.47 

.52 

.36 

.03 

.69 

.53 

.59 

.03 

.48 

.53 

.38 

.04 

.71 

.54 

.61 

.04 

.50 

.54 

.40 

.05 

.73 

.55 

.63 

.05 

.52 

.55 

.42 

.06 

.75 

.56 

.64 

.06 

.54 

.56 

.43 

.07 

.77 

.57 

.66 

.07 

.56 

.57 

.45 

.08 

.78 

.58 

.68 

.08 

.57 

.58 

.47 

.09 

.80 

.59 

.70 

.09 

.59 

.59 

.49 

2.10 

3.82 

2.60 

4.71 

3.10 

5.61 

3.60 

6.50 

.11 

.84 

.61 

.73 

.11 

.63 

.61 

.52 

.12 

.86 

.62 

.75 

.12 

.65 

.62 

.54 

.13 

.87 

.63 

.77 

.13 

.66 

.63 

.56 

.14 

.89 

.64 

.79 

.14 

.68 

.64 

.58 

.15 

.91 

.65 

.80 

.15 

.70 

.65 

.59 

.16 

.93 

.66 

.82 

.16 

.72 

.66 

.61 

.17 

.95 

.67 

.84 

.17 

.74 

.67 

.63 

.18 

.96 

.68 

.86 

.18 

.75 

.68 

.65 

.19 

3.9b 

.69 

.88 

.19 

.77 

.69 

.67 

2.20 

4.00 

2.70 

4.89 

3.20 

5.79 

3.70 

6.68 

.21 

.02 

.71 

.91 

.21 

.81 

.71 

.70 

.22 

.03 

.72 

.93 

.22 

.82 

.72 

.72 

.23 

.05 

.73 

.95 

.23 

.84 

.73 

.74 

.24 

.07 

.74 

.97 

.24 

.86 

.74 

.76 

.25 

.09 

.75 

4.98 

.25 

.88 

.75 

.77 

.26 

.11 

.76 

5.00 

.26 

.90 

.76 

.79 

.27 

.12 

.77 

.02 

.27 

.91 

.77 

.81 

.28 

.14 

.78 

.04 

.28 

.93 

.78 

.83 

.29 

.16 

.79 

.06 

.29 

.95 

.79 

.84 

2.30 

4.18 

2.80 

5.07 

3.30 

5.97 

3.80 

6.86 

.31 

.20 

.81 

.09 

.31 

5.99 

.81 

.88 

.32 

.21 

.82 

.11 

.32 

6.00 

.82 

.90 

.33 

.23 

.83 

.13 

.33' 

.02 

.83 

.92 

.34 

.25 

.84 

.14 

.34 

.04 

.84 

.93 

.35 

.27 

.85 

.16 

.35 

.06 

.85 

.95 

.36 

.29 

.86 

.18 

.36 

.08 

.86 

.97 

.37 

.30 

.87 

.20 

.37 

.09 

.87 

6.98 

.38 

.32 

.88 

.22 

.38 

.11 

.88 

7.01 

.39 

.34 

.89 

.24 

.39 

.13 

.89 

.02 

2.40 

4.36 

2.90 

5.25 

3.40 

6.15 

3.90 

7.04 

.41 

.37 

.91 

.27 

.41 

.16 

.91 

.06 

.42 

.39 

.92 

.29 

.42 

.18 

.92 

.08 

.43 

.41 

.93 

.31 

.43 

.20 

.93 

.10 

.44 

.43 

.94 

.32 

.44 

.22 

.94 

.11 

.45 

.45 

.95 

.34 

.45 

.24 

.95 

.13 

.46 

.46 

.96 

.36 

.46 

.25 

.96 

.15 

.47 

.48 

.97 

.38 

.47 

.27 

.97 

.17 

.48 

.50 

.98 

.40 

.48 

.29 

.98 

.18 

.49 

.52 

.99 

.41 

.49 

.31 

.99 

.20 
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Taiiu:  X!.  Conversion  of  Clilorosity  to  Salinity  emit mill'd 


CI/lw 

S'/m 

a/\tm 

S'/m 

CI/l(i« 

S'/m 

a/\m 

S'/m 

4.00 

7.22 

4.50 

mm 

5.00 

9.01 

5.50 

9.90 

.01 

.24 

.51 

.01 

.02 

.51 

.91 

.02 

.26 

.52 

Hinftfl 

.02 

.04 

.52 

.93 

.03 

.27 

.53 

iBliHrfl 

.03 

.06 

.53 

.95 

.04 

.29 

.54 

.18 

.04 

.08 

.54 

.97 

.05 

.31 

.55 

.20 

.05 

.10 

.55 

.99 

.06' 

.33 

.56 

.22 

.06 

.11 

.56 

10.00 

.07 

.35 

.57 

.24 

.07 

.13 

.57 

.02 

.OS 

.36 

.58 

.26 

.08 

.15 

.58 

.04 

.09 

.38 

.59 

.27 

.09 

.17 

.59 

.06 

4.10 

7.40 

4.60 

8.29 

5.10 

9.18 

5.60 

10.07 

.11 

.42 

.61 

.31 

.11 

.20 

.61 

.09 

.12 

.43 

.62 

.33 

.12 

.22 

.62 

.11 

.13 

.45 

.63 

.35 

.13 

.24 

.63 

.13 

.14 

.47 

.64 

.36 

.14 

.26 

.64 

.15 

.15 

.49 

.65 

.38 

.15 

.27 

.65 

.16 

.16 

.51 

.66 

.40 

.16 

.29 

.66 

.18 

.17 

.52 

.67 

.42 

.17 

.31 

.67 

.20 

.18 

.54 

.68 

.44 

.18 

.33 

.68 

.22 

.19 

.56 

.69 

.45 

.19 

.34 

.69 

.24 

4.20 

7.58 

4.70 

8.47 

5.20 

9.36 

5.70 

10.25 

.21 

.60 

.71 

.49 

.21 

.38 

.71 

.27 

.22 

.61 

.72 

.51 

.22 

.40 

.72 

.29 

.23 

.63 

.73 

.52 

.23 

.42 

.73 

.31 

,24 

.65 

.74 

.54 

.24 

.43 

.74 

.32 

.25 

.67 

.75 

.56 

.25 

.45 

.75 

.34 

.26 

.68 

.76 

.58 

.26 

.47 

.76 

.36 

.27 

.70 

.77 

.60 

.27 

.49 

.77 

.38 

.28 

.72 

.78 

.61 

.28 

.78 

.40 

.29 

.74 

.79 

.63 

.29 

.52 

.79 

.41 

4.30 

7.76 

4.80 

8.65 

5.30 

9.54 

5.80 

10.43 

.31 

.77 

.81 

.67 

.31 

.56 

.81 

.45 

.32 

.79 

.82 

.69 

.32 

.58 

82 

.47 

.33 

.81 

.83 

.70 

.33 

.59 

.83 

.48 

.34 

.83 

.84 

.72 

.34 

.61 

.84 

.50 

.35 

.85 

.85 

.74 

.35 

.63 

.85 

.52 

.36 

.86 

.86 

.76 

.36 

.65 

.86 

.54 

.37 

.88 

.87 

.77 

.37 

.67 

.87 

.56 

.38 

.90 

.88 

.79 

.38 

.68 

.88 

.57 

.39 

.92 

.89 

.81 

.39 

.70 

.89 

.59 

4.40 

7.93 

.4.90 

8.83 

5.40 

9.72 

5.90 

10.61 

.41 

.95 

.91 

.85 

.41 

.74 

.91 

.63 

.42 

.97 

.92 

.86 

.42 

.75 

.92 

.64 

.43 

7.99 

.93 

.88 

.43 

.77 

.93 

.66 

.44 

8.01 

.94 

.90 

.44 

.79 

.94 

.68 

.45 

.02 

.95 

.92 

1  .45 

.81 

.95 

.70 

.46 

.04 

.96 

.94 

.46 

.83 

.96 

.72 

.47 

.06 

.97 

.95 

.47 

.84 

.97 

.73 

.48 

.08 

.98 

.97 

.48 

.86 

.98 

.75 

.49 

.10 

.99 

.99 

.49 

.88 

.99 

.77 
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Tabu:  X!. — Convention  of  I'ldoroMty  to  Salinity  font  limed 


QAim 

S'/m 

a/\m 

S'/m 

QAan 

S'/m 

O/l  an 

S'/m 

6.00 

10.79 

6.50 

mm 

1 

12.56 

13.45 

.01 

.81 

.51 

.69 

.01 

.58 

.47 

.02 

.82 

.52 

.71 

.02 

.60 

(■sin 

.49 

.03 

.84 

.53 

.73 

.03 

.62 

.50 

.04 

.86 

.54 

.75 

.04 

.63 

.54 

.52 

.05 

.88 

.55 

.76 

!  .05 

.65 

.55 

.54 

.06 

.89 

.56 

.78 

.67 

.56 

.56 

.07 

.91 

.57 

.80 

.07 

.69 

.57 

.57 

.OS 

.93 

.58 

.82 

.08 

.71 

.59 

.09 

.95 

.59 

.84 

.09 

.72 

.59 

.61 

6.10 

10.97 

6.60 

11.85 

7.10 

12.74 

7.60 

13.63 

.11 

10.98 

.61 

.87 

.11 

!  .76 

.61 

.65 

.12 

11.00 

.62 

.89 

.12 

.78 

.62 

.66 

.13 

.02 

.63 

.91 

.13 

.79 

.63 

.68 

.14 

.04 

.64 

.92 

.14 

.81 

.64 

.70 

.15 

.05 

.65 

.94 

.15 

.83 

.65 

.72 

.16 

.07 

.66 

.96 

.16 

.85 

.66 

.73 

.17 

.09 

.67 

11.98 

.17 

.86 

.67 

.75 

.18 

.11 

.68 

12.00 

.18 

.88 

.68 

.77 

.19 

.12 

.69 

.01 

.19 

.90 

.69 

.79 

6.20 

11.14 

6.70 

12.03 

7.20 

12.92 

7.70 

13.80 

.21 

.16 

.71 

.03 

.21 

.94 

.71 

.82 

.22 

.18 

.72 

.07 

.22 

.95 

.72 

.84 

.23 

.20 

.73 

.23 

.97 

.73 

.86 

.24 

.21 

.74 

.10 

.24 

12.99 

.74 

.88 

.25 

.23 

.75 

.12 

.25 

13.01 

.75 

.89 

.26 

.25 

.76 

.14 

.26 

.02 

.76 

.91 

.27 

.27 

.77 

.16 

.27 

.04 

.77 

.93 

.28 

.28 

.78 

.17 

.28 

.06 

.78 

.95 

.29 

.30 

.79 

.19 

.29 

.08 

.79 

.96 

11.32 

12.21 

7.30 

13.10 

iflMTfl 

13.98 

.31 

.34 

.81 

.23 

.31 

.11 

.81 

14.00 

.32 

.36 

.82 

.24 

.32 

.13 

.82 

.02 

.33 

.37 

.83 

.26 

.33 

.15 

.83 

.03 

.34 

.39 

.84 

.28 

.34 

.17 

.84 

.05 

.35 

.41 

.85 

.30 

.35 

.18 

.85 

.07 

.36 

.43 

.86 

.31 

.36 

.20 

.86 

.09 

.37 

.44 

.87 

.33 

.37 

.22 

.87 

.11 

.38 

.46 

.88 

.35 

.38 

.24 

.88 

.12 

.39 

.48 

.89 

.37 

.39 

.25 

.89 

.14 

6.40 

11.50 

6.90 

12.39 

7.40 

13.27 

7.90 

14.16 

.41 

.52 

.91 

.40 

.41 

.29 

.91 

.18 

.42 

.53 

.92 

.42 

.42 

.31 

.92 

.19 

.43 

.55 

.93 

.44 

.43 

.33 

.93 

.21 

.44 

.57 

.94 

.46 

.44 

.34 

.94 

.23 

.45 

.59 

.95 

.47 

.45 

.36 

.95 

.25 

.46 

.60 

.96 

.49 

.46 

.38 

.96 

.27 

.47 

.62 

.97 

.51 

.47 

.40 

.97 

.28 

.48 

.64 

.98 

.53 

.48 

.41 

.98 

.30 

.49 

.66 

.99 

.55 

.49 

.43 

.99 

.32 
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Table  32.— ('onversion  of  (,'liloronlty  to  Sitilnlly  iontlnutNl 


afim 

S*/m 

a/im 

S>/m 

GAm 

S»/m 

GAm 

S»/m 

8.00 

14.34 

8.50 

15.22 

9.00 

16.10 

9.50 

16.98 

.01 

.35 

.51 

.24 

.01 

.12 

.51 

17.00 

.02 

.37 

-J2 

.25 

.02 

,14 

.52 

.02 

.03 

.39 

.53 

.27 

.03 

.16 

.53 

.03 

.04 

.41 

.54 

.29 

.04 

.17 

.54 

.05 

.05 

.42 

.55 

.31 

.05 

.19 

.55 

.07 

.06 

.44 

.56 

.33 

.06 

.21 

.56 

.09 

.07 

.46 

.57 

.34 

.07 

.23 

.57 

.11 

.06 

.48 

.58 

.36 

.08 

,24 

.58 

.12 

.09 

.50 

.59 

.38 

,09 

.26 

.59 

.14 

8.10 

14.51 

8.60 

15.40 

9.10 

16.23 

9.60 

17.16 

.11 

.53 

.61 

.41 

.11 

.30 

.61 

.13 

.12 

.55 

.62 

.43 

.12 

.31 

.62 

.19 

.13 

.57  ! 

.63 

.45 

.13 

.33 

.63 

.21 

.14 

.58 

.64 

.47 

,14 

.35 

.64 

.23 

.IS 

.60 

.65 

.48 

.15 

.37 

.65 

.25 

.16 

.62 

.66 

.50 

.16 

.38 

.66 

.26 

.17 

.64 

.67 

.52 

.17 

.40 

.67 

.28 

.18 

.65 

.68 

.54 

.18 

.42 

.68 

.30 

.19 

.67 

.69 

.56 

.19 

.44 

.69 

.32 

0.20 

14.69 

8.70 

15.57 

9.20 

16.45 

9.70 

17.33 

.21 

.71 

.71 

.59 

.21 

.47 

.71 

.35 

.22 

.72 

.72 

.61 

.22 

.49 

.72 

.37 

.23 

.74 

.73 

.63 

.23 

.51 

.73 

.39 

.24 

.76 

.74 

.64 

.24 

.53 

.74 

,40 

.25 

.78 

.75 

.66 

.25 

.54 

.75 

.42 

.26 

.80 

.76 

.68 

.26 

.56 

.76 

.44 

.27 

.81 

.77 

.70 

.27 

.58 

.77 

.46 

.28 

.83 

.78 

.71 

.28 

.60 

.78 

.47 

.29 

.85 

.79 

.73 

.29 

.61 

.79 

.49 

8.30 

14.87 

8.80 

15.75 

9.30 

16.63 

9.80 

17.51 

.31 

.88 

.81 

.77 

.31 

.65 

.81 

.53 

.32 

.90 

.82 

.79 

.32 

.67 

.82 

.54 

.33 

.92 

.83 

.80 

.33 

.68 

.83 

.56 

.34 

.94 

.84 

.82 

.34 

.70 

.84 

.58 

.35 

.95 

.85 

.84 

.35 

.72 

.85 

.60 

.36 

.97 

.86 

.86 

.36 

.74 

.86 

.62 

.37 

14.99 

.87 

.87 

.37 

.75 

.87 

.63 

.38 

15.1 

.88 

.89 

.38 

.77 

.88 

.65 

.39 

.03 

.89 

.91 

.39 

.79 

.89 

.67 

8.40 

15.04 

8.90 

15.93 

9.40 

16.81 

9.90 

17.69 

.41 

.06 

.91 

.94 

.41 

.82 

.91 

.70 

.42 

.08 

.92 

.96 

.42 

.84 

.92 

.72 

.43 

.10 

.93 

15.98 

.43 

.86 

.93 

.74 

.44 

.11 

.94 

16.00 

|  .44 

.88 

.94 

.76 

.45 

.13 

.95 

.01 

.45 

.89 

.95 

.77 

.46 

.15 

.96 

.03 

.46 

.91 

.96 

.79 

.47 

.17 

.97 

.05 

.47 

.93 

.97 

.81 

.48 

.18 

.96 

.07 

.48 

.95 

.98 

.83 

.49 

.20 

.99 

.09 

•*’ 

.96 

1  " 

.85 
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Tahi  i  .12  -4'i>nv«>rniuii  <il  Cli|i>n>'i(y  to  Salinity  I'niilintiml 


a/km 

sv« 

a/km 

S*/m 

a/km 

j*  i 

a/km 

14.00 

24.47 

14.50 

25.74 

15.00 

tsm&an 

15.50 

27.44 

.01 

.49 

.51 

.76 

.01 

.63  H 

.51 

.50 

.02 

.91 

.52 

.74 

.02 

.65  H 

.52 

.51 

.03 

.92 

.53 

.79 

.03 

.66  D 

.53 

.53 

.04 

.94 

.54 

.41 

.04 

.64  1 

.54 

.55 

.05 

.96 

.55 

.43 

.05 

.70  1 

.55 

.57 

.06 

.94 

.56 

.45 

.06 

.72  g 

.56 

.54 

.07 

24.99 

.57 

.46 

.07 

.73 

.57 

.60 

.04 

25.01 

.54 

.48 

.04 

.75 

.54 

.42 

.09 

.03 

.59 

.90 

.09 

.77 

.59 

.64 

14.10 

25.05 

14.60 

25.92 

15.10 

26.79 

15.60 

27.65 

.11 

.06 

.61 

.93 

.11 

.80 

.6! 

.67 

.12 

.04 

.62 

.95 

.12 

.82 

.62 

.69 

.13 

.10 

.63 

.97 

.13 

.44 

.63 

.71 

.14 

.12 

.64 

25.99 

.14 

.86 

.64 

.72 

.15 

.13 

.65 

26.00 

.15 

.87 

.65 

.74 

.16 

.15 

.66 

.02  H  .16  j 

.89 

.66 

.76 

.17 

.17 

.67 

.04 

.17 

.91 

.67 

.77 

.14 

.19 

.64 

.06 

.14 

.92 

.68 

.79 

.19 

.20 

.69 

.07 

.19 

.94 

.69 

.41 

14.20 

25.22 

14.70 

26.09 

15.20 

26.96 

15.70 

27.43 

.21 

.24 

.71 

.11 

.21 

.<*? 

.71 

.84 

.22 

.26 

.72 

>13 

.22 

26.99 

.72 

.86 

.23 

.27 

.73 

.14 

.23 

27.01 

.73 

.48 

.24 

.29 

.74 

.16 

.24 

.03 

.74 

.90 

.25 

.31 

.75 

.14 

.25 

.05 

*.75 

.91 

.26 

.32 

.76 

.19 

.26 

.06 

.76 

.93 

.27 

.34 

.77 

.21 

.27 

.04 

.77 

.95 

.24 

.36 

.74 

.23 

.28 

.10 

.78 

.97 

.29 

.34 

.79 

.25 

.29 

.12 

.79 

.94 

14.30 

25.39 

14.80 

26.26 

5  15.30 

27.13 

15.40 

24.00 

.31 

.41 

.41 

.24 

“j  .31 

.15 

.41 

.02 

.32 

.43 

42 

.30 

\  .32 

.17 

.42 

.03 

.33 

.45 

.43 

.32 

.33 

.43 

.05 

.34 

.46 

.44 

.33 

.34 

.20 

.44 

.07 

.35 

.44 

.45 

.35 

.35 

.22 

.45 

.09 

.36 

.50 

.46 

.37 

i  --*6 

.24 

.46 

.10 

.37 

.32 

.47 

.39 

1  .57 

.25 

.47 

.12 

.34 

.53 

.44 

.40 

1  -54 

.27 

.44 

.14 

.39 

.55 

.89 

.42 

1  39 

.29 

.89 

.16 

14.40 

25.37 

14.90 

26.44 

27.31 

15.90 

24.1? 

.41 

.59 

.91 

.46 

.32 

.91 

.19 

.42 

.60 

.92 

.47 

.34 

.92 

.21 

.43 

.62 

.93 

.49 

.43 

.36 

.93 

.13 

.44 

.64 

.94 

.51 

.44 

.34 

.94 

.24 

.45 

.44 

.95 

.53 

.45 

.39 

.95 

.26 

.44 

.47 

.94 

.54 

.46 

.41 

.96 

.24 

.47 

.49 

.97 

.56 

.47 

.43 

.97 

.19 

.a 

.71 

.94 

.54 

.44 

.44 

.99 

.31 

.49 

.72 

.99 

.59 

.49 

.46 

.99 

.31 
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Tabu:  31*  < 'onvcruliui  of  i»  Salinity  i  out  imnn 


a/ km 

S'/m 

G/Um 

S'/m 

S'/m 

a/\tm 

S'/m 

■na 

31.80 

18.50 

32.67 

19.00 

33.53 

19.50 

34.39 

.0! 

.82 

.51 

.68 

.01 

.54 

.51 

.40 

.02 

.84 

.52 

.70 

.02 

.56 

.52 

.42 

.03 

.86 

.53 

.72 

.03 

.58 

.53 

.44 

.04 

.87 

.54 

.73 

.04 

.60 

.54 

.46 

.05 

.89 

.55 

.75 

.05 

.61 

.55 

.47 

.06 

.91 

.56 

.77 

.06 

.63 

.56 

.49 

.07 

.92 

.57 

.79 

07 

.65 

.57 

.51 

.08 

.94 

.53 

.80 

.08 

.67 

.58 

.52 

.09 

.96 

.39 

.82 

.09 

.68 

.59 

.54 

il.10 

31.98 

18.60 

32.84 

19.10 

33.70 

19.60 

34.56 

.11 

31.99 

.61 

.86 

.11 

.72 

.61 

.58 

.12 

32.01 

.62 

.87 

.12 

.73 

.62 

.59 

.13 

.03 

.63 

.8« 

.13 

.75 

.63 

.61 

.14 

.05 

.64 

.91 

.14 

.77 

.64 

.63 

.15 

.06 

.65 

.92 

.15 

.79 

.65 

.64 

.16 

.08 

.66 

.94 

.16 

.80 

.66 

.66 

.17 

.10 

.67 

.96 

.17 

.82 

.67 

.68 

.18 

.11 

.68 

.98 

.18 

.84 

.68 

.70 

.19 

.13 

.69 

32.99 

.19 

.85 

.69 

.7 : 

18.20 

32.15 

18.70 

33.01 

19.20 

33.87 

19.70 

34.73 

.21 

.17 

.71 

.03 

.21 

.89 

.71 

.75 

.22 

.18 

.72 

.05 

.22 

.91 

.72 

.77 

.23 

.20 

.73 

.06 

.2.3 

.92 

.73 

.78 

.24 

.22 

.74 

.08 

.24 

.94 

.74 

.80 

.25 

.23 

.75 

.10 

.25 

.96 

.75 

.82 

.26 

.25 

.76 

.11 

.26 

.97 

.75 

.83 

.27 

.27 

.77 

.13 

.27 

13.99 

.77 

.85 

.28 

.29 

.;  8 

.15 

.28 

34.01 

.78 

.87 

.29 

.30 

.79 

.17 

.29 

.03 

.79 

.89 

18.30 

32.32 

11.80 

33.18 

19.30 

34.04 

19.80 

34.90 

.31 

.34 

.81 

.20 

.31 

.06 

.81 

.92 

.32 

.36 

.82 

.22 

.32 

.08 

.82 

.94 

.33 

.37 

.83 

.25 

.33 

.09 

.83 

.95 

.34 

.39 

.84 

.25 

.34 

.11 

.84 

.97 

.35 

.41 

.85 

.27 

.35 

.13 

.85 

34.99 

.36 

.42 

.86 

.29 

.36 

.15 

.86 

35.01 

.37 

.44 

.87 

.30 

.37 

.16 

.87 

.07 

.38 

.46 

.88 

.32 

.38 

.18 

.88 

.04 

.39 

.a 

.89 

.34 

.39 

.20 

.89 

.06 

11.40 

32.49 

11.90 

33.36 

19.40 

34.22 

19.90 

35.07 

.41 

.51 

.91 

.37 

.41 

.23 

.91 

09 

.42 

.53 

.92 

.39 

.42 

.25 

.92 

.11 

.43 

.55 

.93 

.41 

.43 

.27 

.93 

.13 

.44 

.56 

.94 

.42 

.44 

.28 

.94 

.14 

.45 

.51 

.95 

.44 

.45 

.30 

.95 

.16 

.46 

.60 

.96 

46 

.46 

.32 

.96 

.18 

.47 

.61 

.97 

.48 

.47 

-.34 

.97 

.19 

48 

.63 

.98 

.49 

i  .48 

.35 

.98 

.21 

.49 

.CS 

.99 

.51 

.49 

.37 

.99 

.23 

Hnndhuok  uf  ( h-tttnofjntphir  Table 


TaiiIj  ,'t;.  < 'uiiviTsion  of  (*h)»r<iMty  In  Salinity  <'nii:imic<l 


S'/m 

O/ltm 

S'/m 

cr/i«i 

S'/m 

aflm 

S'/m 

35.25 

■M 

21.00 

36.96 

21.50 

27.82 

.27 

.51 

.01 

36.98 

.51 

.83 

.28 

.52 

Hhil 

.02 

37.00 

.52 

.85 

.30 

.53 

.16 

.03 

.01 

.53 

.87 

.32 

.54 

.18 

.04 

.03 

.54 

,89 

.34 

.55 

.19 

.05 

.05 

.55 

.90 

.35 

.56 

.21 

.06 

.06 

.56 

.92 

.37 

.57 

.23 

.07 

.08 

.57 

.94 

.39 

.58 

.24 

.08 

.10 

.58 

.95 

.40 

.59 

.26 

.09 

.12 

.59 

.97 

35.42 

20.60 

36.28 

21.10 

37.13 

21.60 

37.99 

.44 

.61 

.30 

.11 

.15 

.61 

38.00 

.46 

.62 

.31 

.12 

.17 

.62 

.02 

.47 

.63 

.33 

.13 

.18 

.63 

.04 

.50 

.64 

.35 

.14 

.20 

.64 

.06 

.51 

.65 

.36 

.15 

.22 

.65 

.07 

.52 

.66 

.38 

.16 

.24 

.66 

.09 

.54 

.67 

.40 

.17 

.25 

.67 

.11 

.56 

.68 

.41 

.18 

.27 

.68 

.12 

.58 

.69 

.43 

.19 

.29 

.69 

.14 

35.59 

20.70 

36.45 

21.20 

37.30 

21.70 

38.16 

.61 

.71 

.47 

.21 

.32 

.71 

.17 

.63 

.72 

.48 

.72 

.34 

.72 

.19 

.64 

.73 

.50 

.23 

.36 

.73 

.21 

.66 

.74 

.52 

.24 

.37 

.74 

.23 

.68 

.75 

.53 

.25 

.39 

.75 

,  .24 

.70 

!6 

.55 

.26 

.40 

.76 

.26 

.71 

.77 

.57 

.27 

.42 

.77 

.28 

.73 

.78 

.59 

.28 

.44 

.78 

.29 

.74 

.79 

.60 

.29 

.46 

.79 

.31 

35.76 

20.80 

36.62 

21.30 

37.47 

21.80 

38.33 

.78 

.81 

.64 

.31 

.49 

.81 

.34 

.80 

.82 

.65 

.32 

.51 

.82 

.36 

.82 

.83 

.67 

.33 

.53 

.83 

.38 

.83 

.84 

.69 

.34 

.54 

.84 

.40 

.85 

.85 

.71 

.35 

.56 

.85 

.41 

.87 

.86 

.72 

.36 

.58 

.86 

.43 

.88 

.87 

.74 

.37 

.59 

.87 

.45 

.90 

.88 

.76 

.38 

.61 

.88 

.46 

.92 

.89 

.77 

.39 

.63 

.89 

.48 

35.93 

20.90 

36.79 

21.40 

37.65 

21.90 

.95 

.91 

.81 

.41 

.66 

.91 

.51 

.97 

.92 

.83 

.42 

.68 

.92 

.53 

35.99 

.93 

.84 

.43 

.70 

.93 

.55 

36.00 

.94 

.86 

.44 

.71 

.94 

.57 

.02 

.95 

.88 

.45 

.73 

.95 

.58 

.04 

.96 

,89 

.46 

.75 

.96 

illllllll^^r  1 1 

.06 

.97 

.91 

.47 

.77 

.97 

.62 

.07 

.98 

.93 

.48 

.78 

.98 

.63 

.09 

.99 

.94 

.49 

.80 

.99 

22.00 

.65 

38.67 
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Tahi.k  33. — 3<‘iu[x‘mtur<‘  Conversion*  4  Vutij;mnv  t<>  Fnhrenlivlt— 1'ahrvuholt  to  Centigrade 

TABU  ^"3  A. — Centigrade  to  fakrvnWi 

**c-#/9  tfr-nr) 

Example: 

Given,  temperature  “4.56°  C. 

From  table  ^  A,  temperature  =  4019*  F. 

TABU  R. — Fahreabaii  to  Centigrade 

x*F-«/5  p*C+  32* 

Example: 

Given,  temperature  "44.4*  F. 

From  table  ^3  ®>  temperature  -6.89*  C. 


•c. 

0.0 

0.1 

-3 . 

28  40 

28  23 

-1 . 

30  30 

30.  02 

-0 . 

32  00 

31.83 

0  .  . . . 

32  00 

32  18 

t . . 

38  80 

38  98 

2 . 

38  60 

38  78 

3 . 

37.  40 

37.  58 

4 . 

39.20 

32  38 

5 . . . 

41.00 

41.  18 

8 . 

42  80 

42  98 

7. . 

44  60 

44  78 

8 . 

46  40 

46.58 

»_ . 

48  20 

48  38 

10 . . 

50.00 

50.  18 

11 . . 

51.80 

51.  98 

12 . 

53.  60 

58  78 

13 . . . 

55.  40 

58  58 

14: . 

57.  20 

57.38 

15. . . 

59.00 

69.  18 

16 _ _ 

60.  98 

17 . . 

62  60 

62  78 

18 . . 

64  40 

64  58 

19. . . 

66  20 

66  38 

20 _ 

68  00 

68  18 

21 _ 

69.80 

69.98 

22. . . 

71.60 

71.78 

23 . . 

78  40 

78  58 

24... . . 

78  20 

78  38 

25 _ 

77.00 

77.  18 

26  .  78.  80 

27  .  80.  60 

28  .  82.40 

28 .  84.20 

30  .  86.  00 

31  . .  87.80 

33 .  80.  60 

33  . . .  91.40 

34  .  98  20 

35  .  9a  00 

36  .  96.  80 

37  .  98  60 

38  .  100.40 

39  .  102.20 

40  .  104  00 

41  .  105.80 

42  .  107.60 

43  .  109.  40 

44  .  111.20 

45  .  113.00 

46  .  114  80 

47  .  116  60 

48  . .  118  40 

49  _  120.  20 


96  98 
98  78 
100.  58 
102.  38 

104  18 
106  98 
107.  78 
109.  58 
111.  38 

118  18 
114  98 
116  78 
118  58 
120.  38 


9a  36 
97.  16 
98  96 
100.  76 
102.  56 

104  36 
106  16 


86  72 
88  52 
90.  32 
92  12 
98  92 

96  72 
97.  52 
99.32 
101.  12 
102  92 

104  72 
106  52 
108  33 
110.  12 


27. 

60 

29. 

30 

31. 

10 

32 

90 

34 

70 

36 

50 

38 

30 

40. 

10 

41. 

90 

43. 

70 

48 

50 

•*7. 

30 

49. 

10 

50. 

90 

52 

70 

54 

50 

56 

30 

58 

10 

59. 

90 

61. 

70 

68 

50 

68 

30 

67. 

10 

68 

90 

70. 

70 

72 

50 

74 

30 

76 

10 

77. 

90 

79. 

70 

81. 

50 

88 

30 

88 

10 

86 

90 

88 

70 

90. 

50 

78  26 
80  06 
81.86 
88  66 
88  48 

87.26 
89.06 
90.  86 
92  66 
94  46 

96.26 
98  08 
99.  86 

101.66 
108  46 

108  26 
107.06 


69.63 
71.  43 
78  33 
78  03 
76  83 

78  63 
30.42 
82,  22 
84  03 
88  82 

87.62 
89.  42 
91.  22 
08  02 
94  82 

96  62 
98  42 
100.  22 
102  02 
108  82 

108  62 
107.  42 
109.  22 
111.  02 
112  82 

114  62 
116  42 
118  22 
120.02 
121.  82 


420 


Handbook  of  Oceanographic  Table* 


Tadm:  .'13B.  TcmiM'rnlurc  Convewliins  Kiihrenholt  to  Ontlgrnd)1 


•F. 

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

so . 

-1.  11 

QH 

-  1.00 

-0  94 

-0.  89 

-0  83 

-0.78 

-0  72 

-0  67 

-0  61 

si . 

56 

-.  44 

iSSOwYa 

-.  33 

-.22 

17 

~.  11 

-.06 

32 . 

MBiul 

.  11 

.  17 

.  22 

■hTI 

.83 

.39 

.44 

.6(1 

33 . 

.  56 

.  61 

.  67 

.  72 

.  78 

.83 

.89 

.94 

WTil 

1.06 

34 . 

1.  11 

1.  17 

1.22 

1.  28 

1.  33 

1.39 

1.44 

1.50 

1.  56 

1.  61 

35 . 

1.  67 

1.  72 

I.  78 

1.  83 

1.  89 

1.94 

200 

206 

2  11 

2  17 

35 . . 

2  28 

2  33 

2  39 

2  44 

2  56 

2  61 

2  67 

2  72 

37 . 

2  83 

2  89 

2  94 

806 

2  11 

2  17 

222 

2  28 

38. . 

3  39 

2  44 

3.  50 

2  56 

8.61 

2  67 

2  72 

2  78 

283 

39 . . . 

394 

lllLSil 

4.06 

4.  11 

4.  17 

4.  22 

4.  28 

4.33 

139 

40..  . 

4.  44 

W71 

4.  56 

4.  61 

4.67 

4.  72 

4.  78 

183 

189 

194 

41 . . 

5  00 

5.  11 

5  17 

5.  22 

5  33 

539 

5  44 

5  50 

42 _  _ _ 

5  56 

5.  61 

5.  67 

5.  72 

5.  78 

6.  89 

5  94 

HTTil 

6  06 

43 . 

6  11 

6  17 

6  22 

6  28 

6  33 

6  44 

6  50 

656 

6  61 

44 .  . 

6  67 

8.72 

6  78 

683 

6  89 

7.00 

7.06 

7.  11 

7. 17 

45 . . 

7.  22 

7.  28 

7.  33 

7.39 

7.  44 

7.56 

7.61 

7.67 

7.72 

46 _ _ 

7.  78 

7.  83 

7.  89 

7.  94 

800 

800 

8  11 

8  17 

8  22 

8  23 

47 . . . 

&  33 

8  39 

8  44 

8  50 

8  56 

8  61 

8  67 

8  72 

8  78 

8  83 

48. . . 

&  89 

8  94 

9.  00 

9.  06 

9.  11 

9.  17 

9.  22 

9  28 

9.33 

9  39 

49 . . . 

9.  44 

9.  50 

9.  66 

9.  61 

9.67 

9.72 

9.  78 

9.83 

9  89 

9.94 

50 . . . 

10.00 

10.  06 

10.  17 

10  22 

10  28 

10  33 

10  39 

10.44 

10.  50 

ri 

10.  56 

10.  61 

10.  72 

10.  78 

10  83 

10.  89 

10  94 

11.00 

11.  06 

52 _  _ 

11.  11 

11.  17 

11.  22 

11.  28 

11.  33 

11.  39 

11.  44 

11.  50 

11.  56 

11.  61 

53 . .  . 

11.  67 

11.  72 

11.  78 

11.  83 

11.  89 

11.  94 

12  00 

12  06 

12  11 

12  17 

54 _ 

12  22 

12  28 

12  33 

12  39 

12  44 

12  50 

12  56 

12  61 

12  67 

12  72 

55 _ _ 

12.  78 

12.  83 

12  89 

12  94 

12  00 

12  06 

12  11 

12  17 

12  28 

56 _ 

13.  33 

12  39 

12  44 

12  50 

12  56 

12  61 

12  67 

12  72 

■  id 

12  83 

57 . 

13  89 

12  94 

14.00 

14.06 

14.  11 

14.  17 

14.  22 

14.  28 

Kota 

11  39 

58 _  _ 

14  44 

14.  50 

14.  56 

14.  61 

14.  67. 

14.  72 

14.  78 

11  83 

1189 

14.  94 

59 _  _ 

15.00 

IS.  06 

15.  11 

15.  17 

15.  22 

15.  28 

15.  33 

15  39 

15  44 

15  50 

60 . . 

15.  56 

15.61 

15.67 

15.  72 

15  78 

15.83 

15  89 

15  94 

16  00 

KE3 

61 _ 

16  11 

16  17 

16  22 

16  28 

15  S3 

16  39 

16  44 

16  50 

16  56 

16  61 

62 _ 

16  67 

16.  72 

16.  78 

16  83 

15  89 

16  94 

17.00 

17.06 

17.  11 

17.  17 

63.. . 

17.22 

17.28 

17.  S3 

17.  39 

17.44 

17.  50 

17.56 

17.61 

17.67 

17.72 

64 . . 

17.  78 

17.  83 

17.89 

17.94 

Ksa 

18  06 

18  11 

18  17 

18  22 

18  28 

65 _ 

18  33 

18  39 

1844 

18  50 

18  56 

18  61 

18  67 

18  72 

18  78 

18  83 

66 . . . 

18  89 

18  94 

19.00 

19.09 

19.  11 

19.  17 

19.  22 

19.28 

19.  33 

19.  39 

67 . . 

19.  44 

19.  50 

19.  56 

19.  61 

19.67 

19.  72 

19.  78 

19.  83 

19.  89 

19.  94 

68 . . 

■OMOl 

20.  06 

20.  11 

20.  17 

20.  22 

20.  28 

20  *3 

20.  39 

20.44 

99 _ 

20.  56 

20.  67 

20.72 

20.  78 

20  83 

20.  89 

20.94 

21.00 

21.06 

70 _ 

21.  11 

21.  22 

21.  28 

21.  33 

21.39 

21.  44 

21.  50 

21.56 

21.  61 

71 . 

21.  67 

21.  72 

21.  78 

21.83 

21.  89 

21.94 

22.  00 

22.06 

22  11 

22  17 

72 . . 

22.  22 

22  28 

22.  33 

22.  39 

22.  44 

22.  50 

22.  56 

22  61 

22  67 

22  72 

73 . 

22  78 

22.  83 

22.  89 

22.  94 

22  00 

22  06 

22  11 

22  17 

22  22 

22  28 

74 . 

23.33 

22  39 

22  44 

22  50 

22  56 

22  61 

22  67 

22  72 

22  78 

22  83 

75 . . 

23  89 

23.  94 

24.  00 

24.06 

24.  11 

24.  17 

24.22 

24. 28 

2133 

2139 

76  .  ... 

24.  44 

24.  50 

24.  56 

24.  61 

24.  67 

24.  72 

24.  78 

21  83 

21  89 

24.94 

77 _ 

25.00 

25.  06 

25.  11 

25.  17 

25  22 

25.  28 

25  23 

25  39 

25  44 

25  60 

78 . . 

25.  56 

25.  61 

25.  67 

25.  72 

25.  78 

25.  83 

25  89 

25  94 

26  00 

26  06 

79 - 

26.  11 

26.  17 

25  22 

26.  28 

26.  33 

26  39 

26  44 

26  50 

26  56 

26  61 

80 _ 

26  67 

26.  72 

28  78 

26  83 

26  89 

26.  94 

27.00 

27.06 

27.  11 

27.  17 

81 . 

27.  22 

27.  28 

27.  33 

27.  39 

27.  44 

27.  50 

27.  56 

27.  61 

27.  67 

27.  72 

82 _ _ 

27.  78 

27.  83 

27.  89 

27.  94 

28  00 

28  06 

28  11 

28  17 

28  22 

28  28 

83 . 

28  33 

28  39 

28  44 

28  50 

28  56 

28  61 

28  67 

28  72 

28  78 

28  83 

84 . 

28  89 

28  94 

29.00 

29.  06 

29  11 

29.  17 

29.22 

29.  28 

29.33 

29.  39 

Table k  for  ( 'oni/nitiitionx  and  ("onrrrx/oiix 


■»‘2I 


Tabu:  33H.-  Temperature  Conversions — Fahrenheit  to  Centigrade— Contlnucsl 


0.0 

Q 

0.3 

0.8 

0.4 

0.6 

0.6 

a 

D 

0.0 

30.44 

30.50 

35  60 

39.01 

30.07 

39.73 

30.78 

30.88 

30.89 

35  04 

90.  00 

oaoo 

95  11 

95  17 

95  33 

95  38 

95  83 

95  80 

Tim 

95  60 

9as« 

9a  oi 

95  07 

95  73 

95  78 

95  88 

85  80 

95  94 

81.00 

81.00 

91.  n 

9L  17 

81.23 

31.38 

91.89 

81.89 

81.44 

81.60 

31.60 

31.  01 

-- 

SL  07 

9L73 

8L78 

9LS8 

81.80 

81.94 

82  00 

82  06 

82  11 

82  17 

93.33 

83.38 

82  89 

92  89 

82  44 

82  60 

82  60 

32  01 

82  07 

82  73 

93.78 

83.89 

82  80 

82  94 

85  00 

85  00 

85  11 

85  17 

85  33 

85  38 

35  99 

85  90 

95  44 

85  60 

85  66 

88.  01 

85  07 

85  73 

85  78 

85  88 

85  89 

85  04 

84  00 

84  00 

84  11 

84  17 

84  33 

84  38 

84  83 

84  99 

— 

94.44 

94  60 

84  60 

84  61 

84  07 

84  73 

84  78 

84  88 

84  89 

84  94 

35  00 

85  00 

85  11 

85  17 

85  22 

85  38 

85  88 

85  89 

85  44 

85  60 

is,  m 

95  01 

85  07 

85  73 

85  78 

85  83 

85  89 

85  94 

85  00 

85  06 

M  11 

85  17 

85  33 

85  38 

85  88 

85  89 

85  44 

35  60 

85  60 

85  01 

85  67 

85  73 

85  78 

85  88 

85  80 

95  94 

37.00 

87.00 

37.  11 

87.  17 

-- 

97.33 

97.38 

97.83 

87.89 

87.44 

97.60 

87.65 

87.01 

87.07 

37.73 

97.78 

87.89 

87.80 

87.04 

85  00 

85  00 

85  11 

85  17 

95  33 

85  38 

35  33 

95  90 

85  44 

85  60 

85  60 

85  01 

85  07 

85  73 

85  78 

85  88 

85  89 

95  94 

80.00 

85  00 

80. 11 

89.  17 

89.33 

89.38 

39.33 

39.  SO 

90144 

90.60 

80.60 

89.01 

89.87 

35  73 

89.  78 

35  83 

39.89 

30.94 

-- 

K£J 

45  00 

45  11 

45  17 

45  33 

45  38 

45  88 

45  80 

45  44 

45  60 

4&  60 

45  01 

45  07 

45  73 

45  78 

45  88 

45  89 

45  04 

41.00, 

41.00 

4L  11 

4L  17 

41.33 

4L38 

4L  S3 

4L39 

41.44 

41.60 

41.60 

41.  01 

4L07 

4L73 

41.78 

41.  83 

41.89 

41.94 

42  00 

42  06 

42  11< 

42  17 

43.  23 

43.  38 

42  88 

42  80 

42  44 

42  60 

42  6G 

42  01 

42  07 

42  73 

-• 

43178 

42.89 

42  80 

42  04 

45  00 

45  00 

45  11 

45  17 

45  33 

45  28 

49.99 

45  80 

45  44 

45  60 

45  60 

45  01 

45  67 

45  73 

45  78 

45  88 

49.80 

45  94 

44  00 

44  06 

44  11 

44  17 

44  23 

44  38 

44  88 

44  89 

44.44 

44  60 

44  66 

44  61 

44  07 

44  73 

44  78 

44  83 

44  89 

44  94 

45  00 

45  00 

45  11 

45  17 

45  33 

45  38 

45  83 

45  90 

45  44 

45  60 

-- 

4&  £0 

45  01 

45  07 

45  73 

45  78 

45  89 

45  89 

45  94 

45  00 

45  00 

40.11 

45)7 

45  33 

45  38 

45  88 

45  90 

45  44 

45  60 

45  60 
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